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(54) SOLID-STATE IMAGE PICKUP DEVICE AND METHOD FOR DRIVING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOS-type 
image sensor that can take an image produced by an 
optical signal with the whole light-receiving surface, can 
convert the optical signal into an electrical signal, and 
can output the electrical signal as an image signal to the 
outside. 

SOLUTION: The MOS-type image sensor includes a 
light-receiving diode 111, having a light-receiving region 
that is formed on a substrate 1 1, and produces light- 
producing electric charges, when light is applied thereto; 
an insulating gate type field effect transistor 1 12 for 
detecting optical signals which is provided with a region 
25 for accumulating the light-producing electric charges, 
outputs a threshold voltage modulated by the 
accumulation of the light-producing electric charges as 
an optical signal, and is formed on the substrate 1 1; an 
electric charge carrying path for carrying the light- 
producing electric charges produced in the light- 
receiving region to the region 25; an electric charge 

discharging path for discharging the light-producing electric charges produced in the light- 
receiving region to the substrate 11; and a means 42 for controlling a potential barrier with 
respect to the light-producing electric charges of the electric charge discharging path. 
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COnSS»3 2 a±K*fli3tiri»*. S/c> Jftl©^ 
1 5 a(D^JB«:nS!©^F«1»«« (S»««SS 
««) 1 7*J»«3hTC»*. MOSh7>^^l 1 
2C08P»rtt. H2 (a) {CtRTJ:5K: % p^cdS&I 
l«ilKOiH.»pSll la^ ***-f*-Fl 
1 l35^J:0 4>il< fto-Ct^S. fOpil 1 1 a±«c 
10 n^Ji (KftHMmi) 3 2bJWW3t3hTtoO. ±IB 
l/ci;x;«l 5 bttC©nSUB3 2b±tcM?n 
tc^, £x;UM«l 5 b ©±^©^»*S«©*HCC 

httiNR 1 8 zftbxy- fh© 1 9*w$n 

[0 027] y-hlgl 9»V >4*R*Wl/Cl>£. 

5 b©*iK:y-x«tti esWUfitStiro 
4o »;>^«coy- 9©*H»*Htf<fc5*c. 
o*xjHW«1 5b*?»nSB3 2aWcot^e> 
20 ©^JBtcKu-f 7 a^JBfiESnr^i. 

-/*-F 1 1 lflMrttF 7 a«*0&l/C$ 

#y-f*-Fi 1 7#0j£3nr<,> 
&o I|J%, 1 7 £ F l^{>mm 1 7 a <fcttE 

C^C^L/c^l^O f m2(D^x;UM^l 5 a, 15b 
©SIHK J: 5 JCH*W«:»«3 ft 

n>£ 0 ^te, KiT-C. F W >«*<!: t» 9 FU 

>««*^-rw#ii/ri 7 aiisur^rfe, 

[0 0 2 8 ] y-*««l 6<b FU-f 7 aCDP^ 

ng!©^i**;VF-:/Jll 7 b^MLtl^„ ^C0n 
S<D^ + ^;l/F-7"H 1 7 bTO^xj|/««l 5 b 

5JBiB»©»iao e »2©'Jxj|/tWRl 5 a, 15bCC 
40 «©5%3fc»£IEafc»LT*+ ';7W? F2 5F^gP 

c©^^ «;r#^v f 2 5fc£S«>*c<fc#r#* Q 

[0 02 9 ] ate, *lSO f »2© I >xJl/««l 5ai 
1 5 b©Btc^itS-&fii«K©pS«« (-««aS8H 
«) 1 5cB«*y-f*-Fl 1 l*©FU-/>fli«l 
7ai^tWK-^il7b ©«IMB»K^fci«« 

KagflEShrc^i. at 1 ©*x;i,«« 1 5 a tmm.<D 
x>%mm \ 5 c ±m2<DV2.)i>mmi 5 b <tr^3ti 

6*+ yr#^5r F2 5ec£&8B3^« 
50 igMi^c^ 
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[0 03 0] £6CC, ±BB©<fc5CCfTH*»IBbrc^ 

2at^OtS*^*-Kl 1 l«©Sn©$x;l/« 

4 1BM81 1 ig^OrfcO, tfrn^wrsiifc 
K&Mtt%a£ttffi£3fi 1 i cc»wr 

[0 0 3 1] mi<DV*)immi 5 a*>6n§SJ13 2 a 

54TCl>S. FU-Y>y-F4 2T€Ct£fff 

ibfllfl 1 5 a 0«£MMt<Z>ftll*> 6nll3 2 
aOMtcbAi^tffilSOnaMNI (MM) 17 
c«3fttl^o OTft, nIfi«17ctt*-^7 
a- FU-f >««4 1 <fc**fi!»««l 7i*oati-c^ 
*. fltefcj:^ {S»SOn3Sff«l 7cCDftb*ncfl£ 

[0 032 ]*t ±fBBXt*t&tKN2 6 lC£K)i£.W$ 
ftT&D, 3t*y-Y*-Fl 1 l<D£:MBS2 4«i*©« 

m*tmm2 6±.( l cBmztitc&mm myem) 23^ 
±oa*snr^4. ^tc, 02 (b) *#iir, * 
-^n- Fu^>««*e>*ty7#^» h2 5tcM 
Office ^tf^¥ffirtr^> or, — 3frftfc»5ffi®T-?ff 

( E v ) CD^fcOSB 1 . * U T ? F 2 5 *>6 

MllK:£ft83«fflK:&3fm^ (Ev) (D^tO 
a^OCO^Tttgrrs. 02 (b) &2S2 (a) CDII- 

n«{c?&5, mn?& (Ev) ©mji^^boa^-*^ 

*Br*S D 6 % FW >ffl«l 7 aSV 

1 7 j: 0 to-r^ccan < . ^->mm<o^mm 

£ttM><hl,T, ZEm<D*+ VT#*y F2 5 
^«ISHEafiBBrt©ffi«^« (E v) ©*fb©*^*^ 
U a«J©*-/<7U-FU-/>«J|4 lK:M6J|£ffi# 
mMgftBSSSrtco«m^ (Ev) ©9tft<DSFP*5* 

To 

[0 03 3 ] S36««iL"C©»l(D^x;U««l 5*p 

<D»l©«>x^««l 5a, iS«ffOp9[««l 5 c, 
FU-f 7aM?tWWl 7 bT£>!S2(D 

16TO»2©-Jx;KB«15b, * + !/T#**F2 
5, ?t^J«l 7 bMFl/^>Sil 7aT©S 
2©«>xjI/««1 5 brt*ffiK3*iTl>a. £/c, »1© 

TFmamt&l 7T<Dmi(D^^)immi 5 a, nMJ13 
2a, tfw*:7p- FU-f>^«4 i#&A,rt>£« c 
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<fc 1 5 b tefcw &«1S^ ( E v ) <Dm±zmm u-^;u 

[0 0 3 4] yr#4r* h2 5(D^«:, 

<S?SS^pS$1^1 5 etc J: 0, acf«*««i*-^< 
7P-FU-f>««4 KDHtC, n^J13 2 aCCj:0, 

[0035]y-M 9^^^7D-FL/^>^-F 
4 2 -€-<DffecDMig(«:»n^^mE^ilS-r C & Kcfc 0 n 

u- Fl/^f>««4 1 ^©3fcl^IE?L©««>**Uffli 
T*Ci*sr**. ^CKl, S3£#J$UT±ie©t?fci© 
*ttlB**fflC^M OSi^-^ >?<D±&<Dffil& 

ccoc^rewi-r*. H3it 1 QJBkoflM 

Ccfe » £ M O S m A * - t>-fe >y<D®ffiffij£m&fr;'r. 
[0 03 6 ] H3tC^Tcfc9K:, CCDMOSS-f^-^ 

20 2^5Er u--fe>^o«jss*Sr?r*jfp, ± 

IBLfeflBft©#flffli» 1 0 1 #WmRCW#fiJ«:v F 
y*XttfcKW3ftTl>S. Si&£SE{i# (VS 

CAN) CDlESft^ffilHlgS 1 0 2Rtf FH>«E (VD 
D) ©JfgS&^ffilelfiS 1 0 3«M^tf(D4fi 

[0 0 3 7 ] Stt£X(t-9^«l ( V S C A Nfttfii) 

59a, 59b, • • • {tmm^m^omm^m^ 

1 0 2 3^6ff»«c— ofottl^. SSiE^<l-^« 
^5 9a, 5 9b. • • • fTjfrfate&^r©* 

30 {iH^i 0 if^cdmos f^>^*# 1 1 2<oy- bm 

(VDDMI) 6 1a, 6 1b, • • • ttFU-f >« 
EE (VDD) <DmW)7E&®ffi 1 0 3^6tf«CC-oTo 
Tt^4. #FU-f>lE«l&86 1a, 6 1b, • • 

• te, ff #flcc^±r©#tiiiBR 1 o 

fcBJBMO SF7 3? 1 1 2 © F U A 1 7 a «C 

[0 03 8 ] ^iSta^S6 0 a , 6 0 b . • • • 

3&9Uff(C — rroHJTte^ S^ittHl^iSe 0 a. 6 0 
40 b, • • • «^lajCc3t^rcD#fiiBIR 1 0 lrtOM 

os i i 20v-xffitti 6cc*ti-ens 

tt3tiri»«. $/c, Mosh7>y^*i i2©v- 

1 6 ttW»(c»E*E«|&*7 3a. 73b, • 

«7#^9F2 5fl l »lR0 f »2O'5x;l/««15 
a, 15 brttca4*W€:»HlT-Sy k c«)©S«EE*«» 

[0 03 9 ] ?6^C, MOS h^>t>X^ 1 

*m.m emm^mmmtime o a. 6 0 b. • • • 

50 *MUr«#mrtHKl 0 5£S«LTC>*. *L-C. 
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^oro*. sn©^;^^';^*** urtfy * h 

[0 04 0] 7K¥j£Sft-5f (HSCAN) «*frf§!7 2 
a, 7 2 b^*¥^M^ (HSCAN) A^S@58 

i o 4^^j«K-orottm>£o &*¥-7k&m^ 

(HSCAN)W7 2a, 7 2 b tefg-Sf tfcftlllK 1 

Obcbs^^nri^o (HSCAN) A 

^fflpJBS 1 0 4 tt£*¥7£fiff -if (HSCAN)ttt& 
I72a, 7 2 b^jlUr^tH^PKl 0 5rttc*^P 

[o 04 i ] mmt&fm (vscan) 20 

ff# (HSCAN) CCcfcOv MfilSl 0 1© 

MOSh7>^^l 1 2*ffi»lyT;*©At«K:tb0< 

(Vout ) ^«#a*0K l 0 5*>6»*fflSft*. 3c 

[0 04 21H4B, $^{CKMOSi-{^-^ 

St£#>(*-F 1 1 1 . Vx-)lffiMl 5a, 15b.* 30 
+ VT#trv F25, t^7P-FU^>«4 IS 
tf*ft6©HiBffl©:t*rt^O h\ 1$Ccffli«^©lH 
±cdx.^;U*u^;U (Ev) ©gfb©»?-*7jw-«saa 

[0 04 3] C©»^ M-tttffifflMOSh7>^ 
£ 1 1 2£L,XpM<Dm2<D?X)bffi$Ll 5 bCC^fiES 
tl/cn^t^^f-f 7'U^3>IMOS F^>^X£ 

mmrs - mmmm - * 6 a &-«©®*i**g o ii uf 

[0 04 4] fflWftttft^fffrS. fcJJUMbiWEK: 

^lSO*m2(D^x;UMilSl 5 a, 15brt*c8&£«gf 

FU-f>««l 7 a (WttMl 7) ©ma (Vp 
d) ^5Vil, ^oy-hlil 9©m& (Vg) 

4 2©H& (Vofdq) *J8»«f4 <««{ft) itS. K 50 
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H >««i 7 a©mfttt*+ *;Hi«*aurv-^ 

[0045] CCOit, FU-f 7 a, V-*« 

«16, ^tt«ft««l 7©p nft&EWSttl l{ffl©P 
nS£CC*BE*s*>*»« £ i t>«c % hUffi 1 9 KHWni 
0fcmEEK£9^**MI*iSl 7 b»atiMHB&fii^ 
y-X««164FU-f>ia«l 7a«CHIftH/fc«E# 
»2©$JWUffl«l 5baW-JWv h2 5W 
CtiCCctO, Hfix 1 l©±8B©««ttffiXfb3ft. 

c©i*»*T*is«»k:<fc»), ***-r*-Fi 1 1 

S©9I 1 ©^x;UM^ 1 5 aR©^iE?LKB&K:S& 
tr»2©9*^WIl 5b^6B«|fiC»BjE?Ws»fflS 

H5 (b) cc^-r<fc5cc, «tto(si»*- 

F W>««4 1 *ffll/T*>g#y-f F 1 
1 lSB©^x;UM«l 5art©»BiE?L#SMHS*i4. 
[0048IXK, WB»fl*tTtt9. C©t§^fc, ± 

t**yr*4r«p F2 gSStt&o 
tCOlvc, 7cft^ffifflMOS F^>^X# 1 1 2©F 
7 a{C*BE. WU*»0. 5 V (Vpd) 
fcEPftrTS. Sfc, y-HBl9KFU-f>«fl[(V 
p d) RO'V-xmtt (Vp s ) KStfLT * + 

*<fc5fcy-F«E (Vg) , W*tf/l*2 

©•WSaSti, V-*«*l 8BFW>«I1 7 

a£***ji^***orR#*K y-xwiiBKtt 

FU-f>««l 7aOM (Vpd) £H0*EE (Vp 

s)jfco. svjWMistt*. 3 6cc, *-/^p-f 

U-f F4 2K3 V (Vofdq) £EPJjnT£ 0 

[o 04 7 ] gsjwmKfc^T, ***;MWto*ffi2fb 
y-htiji (vg), w*tf/L*2vaK*Eian-r*c 

i^cj: o y- h tt^jg I8i^t *;u««©#ffir©» 
BMIffl[©jE?L«ft**Ja*JSttlbSh-C, MiMMfl*6 

©iE?L©&tH. Bn*y-^w«^ffli«i3ns. cn^<fc 
o . 7c^m^m©iE?L©* t';r^^F2 5^ 

[0048] tti^r , ^Hi^©S7cffi^:, ^mm^ 
*^-f*-Fl 1 1 afelKHItfcJcO** 
-IE?L*t (t6^41#) 05 (c) K 

)SS8 (ttfflB&HR) *©PMM^1 5c©iE?Uc>PtT 

^4 1 tcM^SSg (m^fgfaSSS) *©nffl«3 2 a© 
JE?Ltc*f-r-Sm(a»«WBl^©r % 36«^iE?L«S3fey 

-f*-Fl 1 l«teB«3*i4C±«:fc4. 

[0 04 9] *CC. 04, RO'0 5 (d) k (e) , 
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(f ) ccjftTJcscc. ^hurccwt. 3awr»i£y 

>f:*-K 1 1 1 WD#»£iE?L*:* + VTtffv Y2 5 
KHEiilU iSt^ e C<Dfctf>, **\ 05 (d) 
Tcfc^fc:, ±BHSR«:ot»r, #fi#fctHfliMOS h^> 
VTsZW 2 CD 7 aOlfi (Vp d) * 

1 9<DH{i (Vg) 4»tMtt±U *HB©9xjHi 
ffittl 5 b©1I{i*Ttf£o 

[oo5 0]*&i>t, y-hiei9, v-»i 

6, *~^7a~KU^>y-h4 2CD^i (Vgr, V 

p s, vofdq) *m<DimicmmLtc&&, fiw>« 

J$l 7a(D^{4 (Vp d) £3 ViUt, **';T#y 
? F2 54^rr4»2<D'>xjU««l 5 b <D»{ft*gifc 

[0 05 H y-hm@i9cDm(4 (v&) * 

ffl©tt*fc«J* Lfc £ * . FU-Y >«« 1 7 a <Z>«i 
(Vpd) ^5Vil, ^w^7D-Kl/>f>^h4 

2 01fi (Vofdq) ^5ViUT 4 tt'JT^ -;F2 
5tWti*2Wi;HWIl 5 b<D1Ite£^fiIJ|c<D 
m 1 <D*x;HWg| 1 5 aCC»LTffi»W«CS 6CCTtf 

[0052];^ «miL«6ff*tf«c5. c©*ffl«m 
3n3ffc*«#***aLr«#ffl*HiBi o 5rt©E« 

S C A NIK«te3SHI8 1 0 2 6 Miff OS*- h 1 

— *\ mmmmmiRft 1 t> «c v d Digsb^*§s 6 1 

a^M3V (MOS b~7>^X£ 1 1 20FL-/>1 

[0053] cot*. aiRfir©BBRrt©* * yr#y 

JBJSRStiS. MOS h^>>>X£ 1 1 2©FU-f>«E 
-•MfiWttlittftWtt*^. cntciO, All 

»l©-7-Y>y*U«:3te*lHSti/cWI«*BE (v-*« 
ftVouts) #K«3*i*. 06 (g) ©H»CS* 

T<fcMc, P - K U F 4 2 ©WIS 

l*c»m3*aS. 
[0054] — # % #3tt«T <om%tt «, 06 ( er ) <D 
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ty7#^» h2 5«cwi3tirc»**«ftjE?uaawi 

cc<fc 0»^-TSife«^iE?L«*«-^7 P- F l/-f >«« 
4 1£3ILTS*&1 ltceffflsnSo 
[0 0 5 5 ] JblE<Dcfc OK, H^HiO/cBMiWEfCW* 
«EjE?L©*«: J: 5fl^©ffifc#»£jBL«: «fc 6 Qco* 
10 Wcj@HLfc«EE (BP5I1WWE (VoutN) iifcT 

itWE (VoutN) ©****HJTttff*tTa9. en 
VSCANlKStttifeffilsIgSl 0 2a^69IRfTOy- F 

ff©y- F«« 1 9^©UJ*«5 9 b «rStt«t±(C^ 
■T^o *fc. aiRfTa^#flW?tf<fcfc«:VDDKttftS 
*96 1 a£/L^5 VK«o. *<-^7P-Fl/-f 
>y- h 4 2 t£^T&UMftfr& «>K:«»«ti<D* 

20 *«j*r*. cncccfco, 06 (h) ©ssgrr^TJ: 5 

tex*;l^U^;U#^{bU iBIRtT©fflBR-CW. 05 
(b) r*mn«Ht»f¥iHI««: % ^«»n^6»B* 

[0 05 6 ] *3BWff ©H*rtt, 06 ( h ) <D 
£M~Cm1r& Mcx * u^;Urt^b L , +t»;r# 
h2 5<D«ffiWJ:gffi<&oTt,>S. C<Dtc#>, + 
t'JT^f H2 5«cWi3tirti4*»4jE?L»*jKR 

u h 4 2 ostttfis^Aitt. a#««r#)«» 

30 CCJ: 0«*"r*3l»Sfl£jE?Ltt*-^ FU-f>«« 
4 1^ilurS«l lK»ffl8tiJ. 
[0 0 5 7 ] ^COT, 3ltRtf<DHfrc\ 06 ( g ) <Ot 

Ztm^ic 06 ( i ) ©SQirTn-rJc^icx^ju^u 

^4»t3*r, MOS h7>^^l 1 2*ttfP3 

cntcj:^, »2o^-/>y' s ey*i3te«3nr^ 
Sl^7L/fcic5r, **yr#^^F2 5«: 

^mavoutN) *s»2<o^-f >^*ytcEi*3ti&. - 

^HBRfr-Ctt, 06 (sr) (D<b^i[^«tc, 06 
40 ( i ) O&M-Cjjk-* J: ^cx*;l/^u^;t/£^t3tt 
'J7^ v h 2 5CcBS3nrt^36»*iE?L 

[0 05 8] 06 ( j ) (DH^r^f J: 

^;l/+*U^;l/^^{b3l±r, V-^m{4VoutS, VoutN 

wMmci\M^dm.mt^ (vout=vouts-voutw) 
*aomrct*JT#*. 06 u) ^S06 

( j ) ©»f¥**l?)iBLT, — tfff«cK*fflLttf¥ttf 
50 »f rtt* + y T #*" » h 2 5 fc*JttiE?L*««l3h«: 
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[0 05 9] C CD£ 5 K L -C*T <Dtf CDSi^^ e>?t^ 

igOTl**. Wc, SJJWbWIffli88««lffl'C*BBR«:-3 
»SBHfc<!:* + «JW> F 2 5^<M»£*fTtt 

*■* H2 5«c»»3hWft^W»**«BI0tt^J:9«: 

^7 P- FU-f>««4 1 3fe6#Wr*4 J: 9«:-r* c 
[0 06 0] cnoc^O. S^cffi^sr, *»ohib*k:36 

imvmmm£mmm&&frffi&*^-?z><D~v, mm 

[0 06 1 ] (»2C!>liSfi<D»JR) H7 (a) B»2<D 

^©^ffirA-SH^aWRS^oBfEHr**. 07 
(b)»B7 (a) ©m-ni«c»5fl«T#<MI± 
<Dx.*)i*?woi (Ev) o8<hoa^*StHr* 

07 (a) *C*5i,*T> 02 (a) <!:Stt4<hC% 
»l©£:£Jl/««l 5 a<hS2(D^x;«l 5 b 

J$l 5 &OpM<D^nmgk&*3B2<DO*)\'ffii&l 5 b 
(DpScD^F3Nfi«B!lTftKJ:0*>iS< urt»*j£T*4. tc 
*s, 0*. f6©W^«H2 (a) il^Oft-^irrfcCD 
«H2 (a) iBIGfc(D*7n-r<D"C, BHB*««BT*. 
[0 06 2] 9, 07 (b) CCtjVTJ:^ « 

m^^mm^mi(o^^mmi 5 aiS2©»)x;i/ 

«W15bt<D9WCc. *36flR«*6*f Ur#^y b 

ffiBS*JgflET4Ci^r*4. fct, 0 5 (c) «c 
2 5R0 f t-^O-KU-f>««4 1 ^CDt1c^^IE?L 

[0 06 3] Cti«Ccfc0, SlCD»SC0^ffi<bl5lfiitC, 
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y> Mcoi>r^r¥ffiB-c**. H9«, 08©iv- 
iv«oc»5iKffiEir**. 

[0 064] »3©H*fi©JK«CC*JCi"C. * 1 <D3m<D 

c%«. 08K^-r<fc5fc:, $$t#4* 

— F 1 1 ia5cDmi0^x;l/MiSl 5 a*tfiWJC»-7 

(S3) r|*» , ri»6y-f*-K 1 1 1SB0^1cd^x;U 
iWl5aB±t«ifi8*tWl **i6©Sn 

5 aH±(cftiO*-^7P- FU-f >««4 

-Y>y-h (OFDG) 4 2aM-^D-FU^>' 
tttt4 l<Di»tI0, l»«r««E©**iHW«l 5 
a^rt^gU-r^cfc^Ccy- hMtltl 8atMtRtf 

[0 0 6 5 ] H 9 teS^J: 5 ^7D-Fl/-f> 
20 h4 2 a©TS©i««, 02 (a) ©t-^7D 
-Fl/^>y- h4 2C0T^r«:*j^4, ir-^m-Y 

u-r>«*4 i^e>s^y^^-Fi 1 1 

1 7«:M*«HatHID«ia*, Hft»tW>*~'<7*- 
F u -f >««4 1 or 2 2 offl^t 

[0 06 6 ] 0 8CC7KT<i: ; 5K:. $i(ftBHW«« 

rtHHttl 5 aiMOS h^>i/X£ 1 1 2©y- h^© 

-f 1 1 lasoario^x^isi 5 a^Mos 
1 1 2©y- hiii 9<D^^^^ws-r4 

[0 06 7] ft*J, 0*. moWmtmZ (a) 
t9W"C^T4>OttH2 (a) tmCh<0^9jkir(DV, tft 

#4*- F 1 1 iaS©»l(0«>x;l/«iSl 5 a*sff£$U 

i;HB«l 5aH±*aBSS*TKW, ^ti6CD^l(D 
^x;UM^tl 5 aH±teftiI©*-'<7a-- FU^>« 
J^4 l*JRW6nrc»*. 

[0 0 6 8 ] CftK<fc9. »KDHJfi©JBS8<bS&»5. 
^c»10^x;« 1 5 a*BS*«tt"r*. 

4 l*tTlB«:tofcorRtf <tt a. ffi©«S5 

«m i ©«m<o*M[iiHi«ft© , c. m 2 ©**©«jb«: 
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[0 06 9 ] (S4(D»lO)BjS)EI10^ ^4©^ 

tovz>f%*i"<TV ht<tn>xfjk-$-¥-mm-c$>z>o 01 

1 (a) M10(DV-V»c?&^»rS^^o 01 
1 (b)BHll (a) (Dvi-vOBLtciQSmn+l&vm 
±<o^^ji^[y^<)i (Ev) o^koa-T-**THr* 
S»4©H»<0JBSI«:*5ii'r, a*#4tf-Fi 1 i» 
CDf£lCD^x;l/<Si$l 5aWiWott^J;Mc 
ff#Uoo s fro, |**r4*#*-f*-Fl 1 1SP<D 
»l<D^x;U««l 5 aB±*«ifi3*tRtf, ^*i6 
©»l©">x;v««l 5 aia±cc*ffl(0*-/<7a- F 
W>««4 lWHtf 6*1X1*4 jStt» 3 

[0 07 0]-^ »4<DH»©JgJI8«:tel^T, KI3CD 
jaHO»»iRtt*iC5», Ell (a) CC^T J: 5 

*+*imi«i 7b««»«»ey-f*-Fi 1 

HSJ(DFU-f >««1 7a<bS*^t- F 1 1 19$<D 
^tt^M^i 1 7 4©*IMWHci*. tftMM 18b^l 
th7>^77^F (TG) 4 4fr»#6*rCOS* 
-C&4 0 C(D*§^ 91Rlffl20')^««15a, 
1 5 bl^±ttF5>*:7 7y- F4 4©TrnSM3 2 
afcttA/CKKSJiTfctK h7>X77^-F44tt 
Iff 1 CO - J x ;MIMt 1 5 a (D*BSB««CD±*^ 631 2 CD «5 

OS. SlRO'S2(D^x;«l 5 a t 1 5 b £tt, 
h7>X7 7 y-h4 4<DT"CnMJf 3 2 aOSJB&CJB 

fiss*ifc®i«tt©pai«« <«■««) 1 7 dcctoR 

[0 07 1 ] »40ltJ6<DJB88CC*jW4f6©«fiR"C, SB 

>««4 lt^accr ^f^ixmf^^^ 

*t?*i. B*> ft©«P#BH2 (a) £|*IDflF 

^■T^O«i2 (a) irao*><0*^T©r. Si98 

[0 0 7 2 ] jfcfc. IBtB. »lSy»20^iJHI 
iSl5ail5bi^ h 7 r F 4 4©Tt 

nSiJf 3 2 aOgllCCjgJiJE3nA:iaJfifi<DpSa««l 7 
dfccfct)»froT04fr> H 1 2 <fc 5 SfilcD 
•)x;l/««l 5 ai»2(D^x;l/««l 5 b <b», n§2 
S3 2a*Jfct*<fc5 0C^JiS3ftTi,i:O. «±0«fe^ 
(c, c©*W©*4<Dl8Sfi©^»cc*5i>'r« 1 
JgKrt"Cll 1 CD ^ x 1 5 a <b SI 2 CD x;UM^ 1 
5bi<0«3tt««LbCCtt, JfettlS 1 8 b F 5 > 

X^t^- F4 4frRtt6JvCOS. 

[0073]S£ot 1 h7>X7T^h44«:aiial' 
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4 e <Wt> SI 5?:#lbr01 1 Kl^TflJ 

4o 01 2«:^-r v^y^vry-v AAomsi^com 

[0074]§13« > 01 1 CCtSTMOS^-M-^ 

10 *-F«T7nr. a/c, il4ROH5«, &ttfE«:*J 
S^^t-FllU ^x;«15a, 15 
b, +tyr^^^F25, *^7d-FU-f>«« 
4 lRO'-e*i6CDJ12gB<Dx^;l/^>F\ 
^<DH±CDx^;l/^U-<;l/ (Ev) CD^fbCDJtT^mT 

[ 0 0 7 5 ] C <Dm&. *«#*HifflMO Sh7 >5>* 
£ 1 1 2 ilt pS©JS2©^x;U««l 5 bCcJBflcS 

SrfflOS. 013, 01 4&O*0 1 5 0CO/cfro 

20 -»CDi*3^ L/cSWS^m^-cD^^liltt^^fffi^^ 

mnr$ -mamm - fr 6 a 4-«cdms^^ o ji ut 

5o ccm tP^±, ftlJHfbJWIH*>6«W*>&2«)4. 

[0 07 6]$T, ««IKfcibff*tftt9. »JJBMt«M¥«: 
fcortt* 014 (a) 7iS (d) ©ttflEifiT, £Hi 
SCOOT, ^t'J7^7h25^ SnRtf»2<D 
•)wHWl5a, 1 5brttc»4«Wf*SWr*- H 

30 14 (a) KTrk-rzsic. «e«Wi©«a««** + 

iJW? F2 5*C|gjMT4o IP^v 013CC*-TJ:^ 
CC, Kl/-f>«*17a (W»W*17)0«tt(V 
p d) £#}3 V<hU froy- MIffi 1 9<D^{i (V 
g) WOVil, h7>^7 7 y-h (TG) 44 
(Dl(4(Vtg) WOVil, t-^P-Fl/^f 
>y-h4 2CDm(4 (Vofdq) ^rH-e3 V<b*T4: 
[0 07 7 ] ^^-e, 014 ( b ) tc^-Tcfc^cc, m^f 
^^KrtCD^Sm^^:^ "J7#^v F 2 5 CC^f 
4 e HP^, 01 3fc:^rr£5fc:, FU^>®«17a 
40 (^*6««« 1 7 ) CDUft (V p d ) , 1 9 

CDma (Vg) Ry*w^D-FU^>^F420 

ma (vofdq) «:BiKo«»«:^i/yt**, 

T^-h (TG) 44CDm{i%H^3 Vit^o 
[0 07 8j»l^ 014 (c) tOjVrJ;^ *- 
p- FUOW 4 lCDm{4 (Vofdq) ^:TCf4p 
>X^V. 0 14 ( d ) tC^T J: ^ 6C % ! J T4<^ 9 F 
2 5rt, »iaU f *2©»?xjU««l 5 a. 1 5 brttC 
^4m^^Sfffl*T4o IP%. 01 3CC7jrr<fc5K:, ^® 
SCOOT F U ^ >«« 1 7 a (7K»«« 1 7 ) CDH 

so <a (vp d) ^jR6v<bu, ?5poy- Fmei Q<om&. 
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(vg) ^M8vi-r^ 0 sfc, F7>^77y-h 

(TG) 4 4(Dm{4 (Vtg) ^«8Vit§ 0 5 6 
^ c ^^y^p- FU-r>y- F 4 2<D^{4 (Vofdq) 

4JSJtt«tt («H<4) £T FW>««1 7 a (0^ 
(4 (Vp d) «* + *Jb«tt*«LTV-*«ttl 6CC 

[007 9] C©it, FU-f>ffl«l 7 a, V-X« 
« 1 6 . ^Ftttt«« 1 7<DpnS^MS« 1 1 p 
n»^«c«BE*J***ii fctCv V- hmm 1 9 teEPflD 
L/cmH (Vg) tt»2©^xil/««l 5 bRCf»2© 
5 b(0T©naH3 2 bJC^S. CftCC 

£T &iSH»&cJ:9. **y-f*-Fl 1 1«B©»1© 
•5x;l4R« 1 5 art©»BjE?L»ai««:*« 1 1 KS*B 

^n^iittc, ttyr#^9 F2 5^S2o^ 

fc v HI 4 (d) fc:^T<£5fc:, •ffiottc**--^? n 
- FU-f >«*4 1 *aU-rfcS36ffi«0»l©^iiI/ 
«M1 5 aACDX«jE7L«s9Rli3ti«. 
[0080] &iC % »§BMlfP*tTtt9. 0 
14 ( e ) Rtf ( f ) > H 1 5 ( a ) SO' ( b ) CC^*T 

£<> *St*HifflMOS F5>5>** 112©FN> 
«« 1 7 a tcHffi (Vpd), 1 V*HW)irr 

s/c y- hmffii qk fw >«a (vpd)s 

tfy-*«ffl[ (Vp s) tcfHjX9- + *frmiMfi&2At 

y-FHE (vg) , m«/L*2vstt*Ei»pr*. 

§S3ti, V-^«16BFW>Wll7aift 

ffilttl 7 a©lE (Vpd) <hHt;*E (Vps)fil 
VtfElflJOSft*. 3 6>«: % *-^70-Fl/-f>^-F 

4 2oc3v (Vofdq) *Enttrr*. 

fi i iK*t««H"*. ftRMftc^om^ 

-IE?L>tf (36»*fetWf) 014 (e) 

&CiKr<£5fc, $36««*>e»*^7P-Fl/-f>«« 
4 1 IC^&iggg (mmmmffi) *(DnM13 2 a ©IE 

*-Fl l lffiCcWBSfiSCiSctt*. Or*. 
«^¥>*tyT^7F2 5&CM£ig&8 (m^ii^ 
K) tfcDnSfJf 3 2 bOiEyLCcStrS^fitWS^^ffi 

asstiWD«e>-5fe©t>*s. 

[0 0 8 2 ] 014(f), 15 ( a ) fc 

1 1 1 fflflMfe*£IEa** t'J7*^9F2 5 0C(EiS 
U ^S-r-So C<Dtt&>. *-J\ H13K^rJ:Mc, 
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^felBSRtCOtir. S/c, F7>^7r y- F 4 4C0mfiC 

(vtg) %sytt«{at«: k *-/<7d-fu^> 

y-F4 20m{4 (Vofdq) *3 Vec*ft-e*l«J#Ufc 
*fif*ffl»MOS h^>5*** 1 1 2<DF W 
7 a©H{4 (Vpd) £^3 VKjlte>£ £ <fc 4> 

cc, y- bm@i 9om{4 (v g) £j£tsm{4£ u s 
*ffl«©»i<o^xji/««i 5 accatur+^ur^y 

v h 2 5*WT*»2<D^:cjI/««1 5b0*fil*TW 

tt»«*i»«3ti, *»tiEB.W*+ UT#y 9 F 2 5 
FU-f >«ttl 7a©»a (Vp 

d) , y- Fmffii 9com{4 (vg) , v-*««i 6 

<£^{4 (Vp s) , *-;<7D-Fl/-f>y-F4 20 
mfi (Vofdq) «rfro«»«:«J*^/c**. h^>X7 
h 4 4CDm{4 (Vtg) *3 vccararc 

ssffg83ft*co*afeiEa«:* * y r * y * f 2 5 cciei* 

20 [008 4] AflUc. HI 3te5VrJ:5K:. FU-f>« 
«1 7 a(D^(4 (Vpd) , y- F^Ml 9£>m{4 (V 
g) , F^>^^ry-F4 4CDm{4 (Vtg) , V- 
X«M1 6(D^{4 (V p s ) tW^WKcfiWLftiC 
^ tw<7P-FI/-f>^ F4 2(Dm(4 (Vofdq) 

^sa^tti-r^. hi 5 (b) ^-r^^cc. §tc^ 
l^jgrssi lMccgftasn^o 

[0085] . H 1 3 CC^T <£ 0 

tC, F^>^7 ry- F4 4©m{i (V t g) , V-X 
30 IWieMfiKVps), *w<7P-Fl/-f>y- 
F4 2(Dmffi (Vofdq) «:«5O«JB«:«^0fc**, F 
U-0«B*17a©«tt (Vpd) tJltlViU y 
- Mil 9CD^{4 (Vg) ^2Vit^ 0 SJWC. SI 

brff^m^iHiKi o swofBttisacciBtts-a', ?i* 

[0 08 6 ] HI 3tC7nr<fc^CC, ^@SCcoi^ 
-C. h7>X77^F44©*tt (Vt g) 
40 ;<7P-FU-f>y-F4 2©«tt (Vofdq) ^rflu^ 
««cfiB*0fc**, FM>i*17aO«tt(Vp 
d) ^3Vit^ 3 6^:, WlStifcJUlffB (iStf? 
?f) (D^H^coi^, y-Flgl QconiiL (Vg) 
*j»2VCCfiB*-r*ii*>Cc, #aKfr©y-F««l 

9(D^{4 (Vg) £g#&n{i£-r&o 

[0 08 7 ] coDi^, jiwtfcDiii^rt^^i' »;r^y 

JBflcSna. MOS F^>^*£ 1 1 2©FU-f >«E 
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ttVoutS) ^EttSna. */c, 015 (d) ommx 

#eEbTC>fti> 0 c<Dtc&>. s*««-r*fla«ccj:0« 
utiii lKgfliJSn&o 

[0 0 8 8] — #9Kff ©BH*r 015 ( d ) 

*+yy#$-? h2 5«:gs^nrc^^^iE?L«3S 

F U *f h 4 2 ©«tfcWSC>fc», «#mr#flB 

Jig4 i ^iiur sffi i i tcpta^n^o 

[0 0 8 9 ] *<D«, 015 ( e) 0S8»r5*T J: 5K: 
x*;u^u^;u&^{b£-£T, v-xiE (Vouts) * 

ufc(*«f (Vout= Vouts) *K0ffi-rci*«rsr 

&o 0 15 ( d ) 7!>M0 15(e) (DWfeiMk 

$ o *tf ft o r t > ft tr^awuf-ct j ttvr* 
[0090] c <d <£ 5 cc o r -r^rcotf <dhr*> 

}&«<fcSft*K #{1^ (Vouts) **6MI»«EE (Vout 
N) «R<ftrc*ffftr>Tl)ftlr>ftS* i&Sfttte. Wl 
<D*JS<D^«£PJGJ:5fc:, 015 (d) CCS«"*«* 

nib* IP%«tSWEO*%R*ffl-r«lfP4ffft J 5. *L 
015 (e) «:5% , r^-f>^*y* J 636(l#*l** 
fctiTlbftOi^K:, v-*«tiVouts, Vout**D£<D^ 

J±^JL/cB*«{f-*f (Vout= VoutS- VoutN) £IK9aj 

[009 1] WJbCDJ: ^CC V ±IB^4(DHS6©^®tC*J 
»l©ie»©^S8<kia«6C. #J88{bJWF8J±glS 
JHIBtKaJHIHi*c©JB«:ll0iBUr^4. W 
MffcJ(llIBiWIWIB"C^BI*«:o(r»r, HBflMti * * U 

«SB<D«{ft<fc, «W»ffillHMD«tti*»U»Ut:^MI!ll 
tfCD* + ■JT#** h 2 5K:8aS*afc** yy#»« 
Lrftlr^^Cc-riiitCC, HfflL«MWCcS*ffl«r 
JSflfeUfc*IM£«W* l *f yr#^? F 2 5 

* - ^7 o - F U -f >««4 1 41 ltH6 1 
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i wisttar * £ <t ^ cc-ra ctm a. 

[0092] cn^c J: o , §7ffl£ffir, ^oBIWfCC* 
lx mmu^t LX A * - V>M > 

&£(Dr. »4<D^Jfi©}BIB«:*jii"C4>, UlcD^jfecD 
[0 09 3] (»5©S8«©JB») HI 6tt, »5©^ 

««4 l3^BBR»CCRW6tirc^4*^ g£4<D*fc<£> 

JBS&BftS. 
[0 0 9 4] ftfc, H*. t^4 2C». ffll<D^x;l/ 

4 llJc^c^tSW^n^t-^a- FU-f 
20 Fr&O, 1 7Ctt*-^70-FU-f>y-h42 c 
©T<0* 5 aCDWffm^64 > -^ 

70-FI/-OW4 ifcM*m©^te»W6*ifc 
ffiiiSK© n p fflmT * 6 c 

[0 09 5 ] «±©cfc ^5 CDHSfiCDffJJStCfeliT 

r^&*«$>k »4<oia(scc)jB»tEi«ft«^*w , r* 

tH«ftffffl-«»*iW"*Cfc#r«6. fiLh. »fc 
cor«ft<, c©»W©Sg*aKUfti*lfiH<Z)±E^ 

[0096] ±ia©5iis©jg«r mnajj 

iffi«*8S6fcU v-X7^P'7giiUtfeJ;K CCD 

ii^, ^-T y*V*+'^$®& : £&Wt£<Xh£i<>o 

plOl«l l±©nM13 2a, 32bl^Ccm 
lRi^2(D^x;U^U 5 a, 1 5 b*JBfiRUrc^ 
40 aW, nli3 2a, 3 2bOf^t>^^. pS©xt^ + 

nSBrttC*lSa f »20'>x;l/SiJil 5 a, 15b4 

[0097] $ e>cc, p^cdss i i 
t+t'jr ttw^-s^iEJLcD ^ %mi-x<h o 

50 [0 09 8 ] 
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*ft*fW»T * c 1 *«r* a. 

[ 0 0 9 9 ] *fc, «e«i«r»*U3fW6»^*W** 

•roc, ««tcSffflr*4J:5«:-r4c<!:*sr*S. 
[■■©«*&*»!] 

[HI ] *»?B<D*l©m»©}B}l8CC»4MOSa-Y^ 

[02] (a) B\ HICK, 01 CD I - I««:»5»rffi 30 
0r&£ o (b)te, HIS (a) ©Il-ll*fC»5. 

fffiHT-^ (Ev) ©mji©»t©*f*^-riar**. 

[03] H10MOSSa-f-^-^H2>1f©±lt©@K« 
[04] *»?H©»lflDjail©*»K:«aMOSH-/^ 

x*jwfu^>b (e v) ©^toaHfi^-j-WKH <* 
cdi ) r&£ 0 

^©HizMtox+j^oK, wccflw^oniKD 

x*;l^U-<;U (E v) <7)»fcO»7-*^-rSWH <* 
©2) ~C&£ 0 

[07] ( a ) «, 2 ©H*6<D»«8CC«4M 
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0 (a) ©ni-mJBKfQ^ «Tw (E v) <DH± 
[08] *»«©»3««*©»««C«*MOSi!-Yy 

[HQ] BG<, "0 8 ©iv-lvKCCi&S KEEir**. 
[010] *»^CD»4(DieSfiC!)J&JBtC«4MO si-r 

0-C£>£„ 
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[01 4] 01 3©*JWIH«:*JW***y-f*- 0 

^tf*©JBffl«©x*j!,^0 h\ «FCCflB«-?-«(D]I 
_b©x*;U=Fu^ (Ev) co^k^fiH^im-r^SH 

(*©1 ) *C^>4o 

[01 5] 01 3©4HtBIB«:fcWa**y-/*-h\ ■? 

KRff-toaiaaikox^^^o h\ ^Kiffim^soiH 

iOx+il/^U^ (Ev) <D^fc<D«^-*^-r«S;BI 
<*©2 ) r*4o 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention 
relates to the solid state camera using MOS mold image sensors 
and its drive method of the threshold voltage modulation 
technique used for a video camera, an electronic camera, an 
image input camera, a scanner, or facsimile in more detail about 
a solid state camera and its drive method, 
[0002] 

[Description of the Prior Art] Since semiconductor image 
sensors, such as CCD mold image sensors and MOS mold image 
sensors, are excellent in mass -production nature, they are 
applied to almost all image input device equipment with progress 
of the detailed- ized technology of a pattern. MOS mold image 
sensors are improved taking advantage of the advantage that 
power consumption is small and can create a sensor element and 
a circumference circuit element by the same CMOS technology 
especially in recent years compared with CCD mold image sensors . 
[0003] In view of the trend of such a world, the applicant for 
this patent improved MOS mold image sensors , performed patent 
application (Japanese Patent Application No. No. 186453 [ ten 
to ] ) about the sensor element which has the carrier pocket (high 
concentration buried layer) 25 under the channel field of the 
MOS transistor for lightwave signal detection, and has acquired 
the patent (registration number No . 2935492). The MOS mold image 
sensors have the structure shown in patent drawing 8 . In the 
structure, as shown in drawing 8 , an unit pixel consists of 



MOS transistors for lightwave signal detection which adjoin 
light -receiving diode and light -receiving diode, 
light -receiving diode and the MOS transistor for lightwave 
signal detection the well of p mold it is connected by 
the field. In the MOS transistor for lightwave signal detection, 
a gate electrode has the shape of a ring, the source field of 
n mold is formed in a center section, and the drain field of 
n mold is formed so that the periphery of a gate electrode may 
be surrounded, the well near a gate electrode lower part and 
the source field the hole pocket of p mold is prepared so 
that a source field may be surrounded in a field. 
[0004] by the way, after a CCD sensor turns off a whole surface 
coincidence shutter without a mechanical shutter and receives 
a video signal with light -receiving diode, it can take out the 
distorted video signal which stood it still by reading outside 
the signal which carried out reading appearance of the video 
signal to the transfer way, and carried out reading appearance 
to the later transfer way and which is not. On the other hand, 
in the above-mentioned MOS mold image sensors, an image is 
captured with light -receiving diode with a focal plane mold 
shutter. And the video signal in which photo electric conversion 
was carried out by a series of repeat actuation is taken out. 
For example, each electrode is made to impress and depletion -ize 
high reverse voltage at an initialization period, and the 
optical generating electron hole which remains in a hole pocket 
is made to emit. Make the light -receiving diode section produce 
an optical generating electron hole by optical exposure at an 
are recording period, and make it transmit to a hole pocket, 
it is made to accumulate, and a lightwave signal is detected 
by detecting the threshold of the field-effect transistor for 



t t 



lightwave signal detection modulated in proportion to the 
accumulated dose of an optical generating electron hole at the 
read-out period. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the 
above-mentioned image incorporation method, when photoing a 
high-speed migration body, and when taking a photograph with 
the image sensors which have many pixels more, the problem that 
distortion arises is in an image for the time difference of the 
start of reading, and a reading end. This invention is created 
in view of the trouble of the above-mentioned conventional 
technology, is the whole light -receiving side surface, and 
incorporates the image by the lightwave signal to coincidence, 
and offers the MOS mold image sensors which can change the 
lightwave signal into an electrical signal, and can be taken 
out outside as a video signal, and its drive method. 
[0006] 

[Means for Solving the Problem] In order to solve the 
above-mentioned technical problem, this invention relates to 
a solid state camera. As a basic configuration of that solid 
state camera Light -receiving diode equipped with a 
light -receiving field which generates an optical generating 
charge by the optical exposure formed on a substrate. An 
insulated gate field effect transistor for lightwave signal 
detection which is equipped with an are recording field of said 
optical generating charge, and outputs threshold voltage 
modulated by are recording of an optical generating charge as 
a lightwave signal and which was formed on said substrate. It 
has a charge transfer path of transmitting an optical generating 
charge generated in said light-receiving field to said are 



recording field, a charge discharge path which discharges an 
optical generating charge generated in said light -receiving 
field to said substrate, and a means to control a potential 
barrier over said optical generating charge of said charge 
discharge path. 

[0007] That is, as shown in drawing 2 (a), drawing 7 (a), and 
drawing 11 (a), it has the unit pixel 101 containing the 
insulated gate field effect transistor 112 for lightwave signal 
detection (MOS transistor) which adjoins the light -receiving 
diode 111 and the light -receiving diode 111. and the 1st well 
of p mold with which the light -receiving diode 111 was formed 
in n type layer 32a on the substrate 11 of p mold -- the 2nd 
well of p mold with which it was formed in fields 15a and 43, 
and MOS transistor 112 was formed in n type layer 32b on the 
substrate 11 of p mold -- it is formed in field 15b. moreover, 
the 2nd well under a channel field of MOS transistor 112 -- the 
high concentration buried layer (carrier pocket: are recording 
field of an optical generating charge) 25 which is in field 15b 
and accumulates an optical generating charge in a periphery of 
the source field 16 is formed. 

[0008] furthermore, it is shown in drawing 2 (a) , drawing 7 (a) , 
drawing 9 , and drawing 11 (a) as -- the 1st well of p mold 
of the light -receiving diode 111 section -- the overflow drain 
field 41 of p mold connected with the substrate 11 of p mold 
on both sides of n type layer 32a is formed next to fields 15a 
and 43. moreover, the 1st well the overflow drain gates (OFDG: 
a means to control a potential barrier over an optical 
generating charge) 42 , 42a, and 42b are formed through insulator 
layer 18a over the upper part of the overflow drain field 41 
from the upper part of an edge field of fields 15a and 43. a 
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lower part of the overflow drain gates 42, 42a, and 42b --it 
is the 1st well low-concentration n mold field or p mold 
field (surface field) 17c which connects the impurity range 17 
of n mold of the light -receiving diode 111 section and the 
overflow drain field 41 of p mold with a surface of an edge field 
of fields 15a and 43 and a surface of n type layer 32a is formed, 
the 1st above-mentioned well pass n type layer 32a and the 
overflow drain field 41 from fields 15a and 43 a path which 
results in the substrate 11 of p mold constitutes a charge 
discharge path, and when required, a potential barrier over an 
optical generating charge of a charge discharge path is 
controlled by the overflow drain gates 42, 42a, and 42b. 
[0009] especially, it is shown in drawing 8 and drawing 10 
as -- a well of the light -receiving diode 111 section -- the 
1st well which adjoins in the direction of a train (or line 
writing direction) , or the direction of slant, holding so that 
field 15a may be gathered and located in a line with a row and 
column -- the common overflow drain field 41 is formed to field 
15a. the 1st mutual well which and the overflow drain gates 42a 
and 42b adjoin in the upper part of the overflow drain field 
41 -- it is prepared so that pons delivery of the field 15a may 
be carried out . 

[0010] In the above-mentioned configuration, in order to 
control a flow of an optical generating charge to the carrier 
pocket 25, it has the following features so that a potential 
barrier over an optical generating charge can be controlled by 
charge transfer path of resulting [ from a light -receiving 
field ] in the carrier pocket 25. it is shown [ 1st ] in drawing 
2 (a) --as --a charge transfer path — setting -- the 1st and 
2nd wells Fields 15a and 15b are characterized by being 



connected through low-concentration p mold field 15c. 
[0011] it is shown [ 2nd ] in drawing 7 (a) -- as the 1st 
well of the light -receiving diode 111 section --a field 43 -- 
the 2nd well of the MOS transistor 112 section -- it is 
characterized by high impurity concentration of p mold being 
high rather than field 15b. it is shown [ 3rd ] in drawing 11 
(a) -- as the 1st and 2nd wells -- field 15a and 15b are 
arranged on both sides of n type layer 32a having -- **** 
the transfer gate 44 -- the 1st well pass the upper part 
of n type layer 32a from the upper part of an edge field of field 
15a the 2nd well -- it is prepared over the upper part of 
an edge field of field 15b. 17d (surface field) of 
low-concentration p mold fields is formed in a surface of n type 
layer 32a under the transfer gate 44. 17d of p mold fields could 
be prepared, but n type layer 32a may be exposed to the surface 
with a case. 

[ 0012 ] Next , when a hole ( electron hole ) is used as a solid state 
camera, especially an optical generating charge of the 
above-mentioned structure, a drive method of a solid state 
camera of this invention is explained. First, initialization 
actuation is performed. Actuation which discharges an optical 
generating charge from a light-receiving field and the carrier 
pocket 25 at least about all pixels is made to perform in 
initialization actuation . That is , a potential barrier of a path 
from the carrier pocket 25 to [ makes a potential barrier of 
a charge discharge path low to residual charge in a 
light -receiving field, and ] a substrate 11 to residual charge 
in the carrier pocket 25 is made low, and residual charge in 
a light -receiving field and the carrier pocket 25 is swept out. 
[0013] Subsequently, it moves to are recording actuation. 



Actuation which accumulates an optical generating charge in all 
pixels is made to perform in are recording actuation. That is. 
a potential barrier is formed in a charge transfer path and a 
charge discharge path to an optical generating charge in a 
light -receiving field, it is the whole light -receiving side 
surface, and a lightwave signal based on an image is 
incorporated to coincidence. Thereby, an optical generating 
charge is generated in a light -receiving field, and an optical 
generating charge is accumulated in a light -receiving field. 
Subsequently, while forming a potential barrier in a charge 
discharge path to an optical generating charge in a 
light -receiving field, a potential barrier of a charge transfer 
path is made low, and an optical generating charge is 
transmitted to the carrier pocket 25. 

[0014] Subsequently, it moves to read- out actuation. In 
read- out actuation, every [ a party ] and a lightwave signal 
by which photo electric conversion was carried out are read, 
for this reason, about all the pixels on a par with a line chosen 
for lightwave signal read-out based on an optical generating 
charge While forming a potential barrier in a charge transfer 
path to an optical generating charge in a light -receiving field 
about all the pixels on a par with a line chosen for lightwave 
signal read- out corresponding to an optical generating charge, 
a potential barrier of a charge discharge path is made low, and 
change of threshold voltage corresponding to an accumulated 
dose of an optical generating charge is read. At this time, when 
light is being succeedingly received in a light -receiving field, 
an optical generating charge generated in a light -receiving 
field is discharged by substrate 11 through a charge discharge 
path from a light -receiving field. While forming a potential 



barrier in a path from the carrier pocket 25 to [ pixels / all 
/ of a line (non-choosing line) which is not chosen / to an 
optical generating charge of the carrier pocket 25 ] a substrate 
11 on the other hand and accumulating an optical generating 
charge in the carrier pocket 25 While discharging to a substrate 
an optical generating charge which forms a potential barrier 
in a charge transfer path to an optical generating charge 
generated in a light -receiving field, and makes a potential 
barrier of a charge discharge path low, and is generated in a 
light -receiving field through a charge discharge path, it is 
made for an optical generating charge in the carrier pocket 25 
not to be revealed* 

[0015] Thus, a lightwave signal corresponding to an optical 
generating charge is read one by one for every line. In addition, 
a lightwave signal contains a noise signal component by residual 
carrier leading to a noise. Special actuation for removing a 
noise signal component may be performed. That is, as shown in 
drawing 4 , drawing 5 , and drawing 6 , in read-out actuation, 
following read-out actuation of a lightwave signal of a 
selection line, a potential grant condition to a pixel of a 
non-choosing line is left as it is, initializes a pixel of the 
selection line like the above, and reads succeedingly threshold 
voltage in the condition of having initialized. And a signal 
of a difference of threshold voltage in the condition of having 
initialized with threshold voltage corresponding to the amount 
of optical generating charges is computed, and a net lightwave 
signal component is outputted as a video signal. 
[0016] Below, operation and an effect of being done so by the 
above-mentioned configuration are explained. In a solid state 
camera of this invention, it has a charge discharge path which 



discharges an optical generating charge generated in a 
light -receiving field to a substrate 11, and a means to control 
a potential barrier over an optical generating charge of a 
charge discharge path, concrete --a charge discharge path -- 
the 1st well of the light -receiving diode 111 pass n type 
layer 32a and the overflow drain field 41 from field 15a --it 
is the path which results in a substrate 11. Moreover, a means 
to control a potential barrier is the overflow drain gate 42 
prepared on a charge discharge path. 

[0017] Therefore, a flow of an optical generating charge which 
faces to a substrate 11 from a light -receiving field by the way 
which is necessity is controllable, moreover, the 1st well of 
the light -receiving diode 111 among charge transfer paths 
section the 2nd well of field 15a and the MOS transistor 
section -- it is placed between connection fields with field 
15b by low-concentration p mold field 15c. 

[0018] low-concentration p mold field 15c -- the 1st and 2nd 
surrounding wells -- compared with Fields 15a and 15b, potential 
to an electron hole becomes high. In this case, by adjusting 
relatively voltage impressed to the gate electrode 19, and 
voltage impressed to drain field 17a, it can adjust so that 
potential of p mold field 15c may serve as an obstruction over 
an optical generating charge. Thereby, a flow of an optical 
generating charge which goes to the carrier pocket 25 from a 
light -receiving field by the way which is necessity is 
controllable . 

[0019] furthermore, the 1st well of the light -receiving diode 

111 section --a field 43 -- the 2nd well of the MOS transistor 

112 section high impurity concentration of p mold is high 
rather than field 15b. the 2nd well with lower high impurity 



concentration of p mold field 15b the 1st well with higher 
high impurity concentration of p mold -- potential to an optical 
generating charge becomes high rather than a field 43. In this 
case, by adjusting relatively voltage impressed to the gate 
electrode 19, and voltage impressed to drain field 17a, it can 
adjust so that that potential difference may serve as an 
obstruction over an optical generating charge. Thereby, a flow 
of an optical generating charge which goes to the carrier pocket 
25 from a light-receiving field is controllable. 
[0020] moreover, the 1st well -- field 15a and the 2nd well 
field 15b is connected through n type layer 32a, and the transfer 
gate 44 is formed through insulator layer 18b on the connection 
field. Of a case, 17d of low-concentration p mold fields may 
be formed in a surface of n type layer 32a under the transfer 
gate 44. Voltage impressed to the transfer gate 44 can adjust 
so that potential of the field may serve as an obstruction over 
an optical generating charge. Thereby, a flow of an optical 
generating charge which goes to the carrier pocket 25 from a 
light -receiving field is controllable. 

[0021] In a drive method of a solid state camera this invention, 
an initialization period, an are recording period, and a 
read- out period are repeated in this order. Especially, in an 
initialization period and an are recording period, about all 
pixels, perform initialization and are recording to the carrier 
pocket 25, and it sets in read-out actuation. In case a lightwave 
signal is read from a pixel of a selection line, while making 
it a carrier which controlled potential of a charge transfer 
path and potential of a charge discharge path, and was 
accumulated in the carrier pocket 25 of a non-choosing line not 
revealed It can make it possible to discharge to a substrate 



11, without moving an optical generating charge which read and 
was generated in a light -receiving field working to a direction 
of the carrier pocket 25. 

[0022] By this, it is the whole light -receiving side surface, 
and an image by lightwave signal can be incorporated to a solid 
state camera at coincidence, the lightwave signal can be changed 
into an electrical signal, and it can take out to the exterior 
of a solid state camera as a video signal, in addition, the 1st 
and 2nd wells -- when Fields 15a and 15b etc. are the conductivity 
types of the above and reverse (i.e., when the high 
concentration buried layer 25 is n mold) , the high concentration 
buried layer 25 serves as an electron pocket (carrier pocket) , 
and will accumulate an optical generating electron. 
[0023] 

[Embodiment of the Invention] Below, it explains, referring to 
a drawing about the gestalt of operation of this invention. 
(Gestalt of the 1st operation) Drawing 1 is the plan showing 
the element layout in the unit pixel of the MOS mold image sensors 
which are the gestalten of operation of the 1st of this invention. 
Drawing 2 (a) is a cross section which meets the I- I line of 
drawing 1 . 

[0024] As shown in drawing 1 and drawing 2 (a), the 
light -receiving diode 111 and MOS transistor 112 for lightwave 
signal detection are adjoined and formed in the unit pixel 101. 
The n channel depression MOS transistor (an MOS transistor may 
only be called hereafter) is used as MOS transistor 112. The 
unit pixel 101 had the shape of a rectangle mostly, and is aslant 
suitable to the train or the line writing direction. Spacing 
is separated by the overflow drain field 41 of p mold although 
the unit pixel 101 is not separated especially within the party. 



[0025] the well from which these light -receiving diode 111 and 
MOS transistor 112 differ, respectively a field, i.e., the 
1st well, field 15a and the 2nd well --it forms in field 
15b -- having those wells Fields 15a and 15b are mutually 
connected through low-concentration p mold field 15c. the 1st 
well of the portion of the light -receiving diode 111 -- field 
15a constitutes a part of generating field of the charge by 
optical exposure, the 2nd well of the portion of MOS transistor 
112 field 15b constitutes the gate field to which the 
threshold voltage of a channel can be changed with the potential 
given to this field 15b. 

[0026] the 1st well which n type layer 32a is formed on the 
substrate 11 of p mold, and was described above in the portion 
of the light -receiving diode 111 as shown in drawing 2 (a) -- 
field 15a is formed on this n type layer 32a. moreover, the 1st 
well -- the impurity range (opposite conductivity- type field) 
17 of n mold is formed in the surface of field 15a. In the portion 
of MOS transistor 112, as shown in drawing 2 (a) , the substrate 
11 of p mold is thicker than light -receiving diode 111 portion 
including p type layer 11a with high concentration, the well 
which n type layer (opposite conductivity- type layer) 32b is 
formed on that p type layer 11a, and was described above -- field 
15b is formed on this n type layer 32b. a well the gate 
electrode 19 is formed in the surface of the upper semiconductor 
substrate of field 15b through the gate insulator layer 18. 
[0027] The gate electrode 19 has the shape of a ring, it is 
surrounded by the common -law marriage of the ring- like gate 
electrode 19 -- as -- a well -- the source field 16 is formed 
in the surface of field 15b. the rim of the ring-like gate 
electrode 19 is surrounded -- as -- and a well -- drain field 



17a is formed in those surfaces over n type layer 32a from field 
15b. In the light -receiving diode 111 side, drain field 17a 
extends and the impurity range 17 of the light -receiving diode 
111 is formed, namely, the 1st and 2nd wells which connected 
mutually an impurity range 17 and drain field 17a -- it is formed 
in one so that most fields may start the surface of Fields 15a 
and 15b. In addition, when calling it a drain field, even if 
it is describing it as 17a below as a sign which shows a drain 
field, a field including an impurity range 17 may be meant. 
[0028] The source field 16 and the field between drain field 
17a turn into a channel field. In the usual operating voltage, 
in order to hold a channel field in the depression condition, 
n mold impurity of moderate concentration is introduced into 
a channel field, and channel dope layer 17b of n mold is formed 
in it. the well under the n type of channel dope layer 17b -- 
in field 15b, the carrier pocket (high concentration buried 
layer; are recording field of an optical generating charge) 25 
is formed so that the source field 16 may be surrounded, the 
carrier pocket 25 -- the 1st and 2nd wells of carrier pocket 
25 periphery since high impurity concentration of p mold is 
made high compared with Fields 15a and 15b, the potential of 
the carrier pocket 25 interior becomes low to an optical 
generating electron hole among optical generating charges . 
Thereby, an optical generating electron hole can be brought 
together in this carrier pocket 25. 

[0029] in addition, the 1st and 2nd wells -- low-concentration 
p mold field (1 conductivity- type field) 15c which intervenes 
among Fields 15a and 15b is formed in the field equivalent to 
the boundary portions of drain field 17a by the side of the 
light -receiving diode 111, and channel dope layer 17b. the 1st 



well -- field 15a, low- concentration p mold field 15c, and the 
2nd well the path which results in the carrier pocket 25 turns 
into a charge transfer path from the light -receiving field which 
consists of field 15b. 

[0030] furthermore, the next door of the overflow drain field 

41 of p mold which has separated spacing as mentioned above -- 
n type layer 32a -- minding -- the 1st well of the light -receiving 
diode 111 section field 15a is prepared. The overflow drain 
field 41 is connected with the substrate 11, and while 
separating spacing, it has the function which discharges a 
superfluous optical generating charge to a substrate 11. 
[0031] the 1st well -- pass n type layer 32a and the overflow 
drain field 41 from field 15a the path which results in a 
substrate turns into a charge discharge path, furthermore, the 
1st well among charge discharge paths the overflow drain gate 

42 is formed through gate insulator layer 18a over the overflow 
drain field 41 upper part from the upper part of the edge field 
of field 15a. the bottom of the overflow drain gate 42 the 
1st well -- low-concentration n mold field (surface field) 17c 
is formed over the surface of n type layer 32a from the surface 
of the edge field of field 15a. That is, n mold field 17c has 
connected the overflow drain field 41 and the impurity range 
17. By the case, low-concentration p mold field may be used 
instead of low-concentration n mold field 17c. 

[0032] Moreover, the above-mentioned element is covered with 
the insulator layer 26, and fields other than light-receiving 
aperture 24 of the light -receiving diode 111 are shaded by the 
metal layer (protection-f rom-light film) 23 formed on the 
insulator layer 26. Next, with reference to drawing 2 (b), it 
is in a plane parallel to the surface from the overflow drain 



field to the carrier pocket 25, and the situation of change of 
the valence band (Ev) along an one direction and the situation 
of change of the valence band (Ev) which meets in the depth 
direction from the carrier pocket 2 5 to a substrate 11 are 
explained. Drawing 2 (b) is drawing which meets the II -II line 
of drawing 2 (a) and in which showing the situation of change 
of the summit of a valence band (Ev) . It is more slightly [ than 
the source field 16 drain field 17a, and an impurity range 17 ] 
deep, and the path which results in the left-hand side carrier 
pocket 25 centering on the light-receiving field of a drawing 
shows the situation of change of the valence band within a charge 
transfer path (Ev) , and the path which reaches the right-hand 
side overflow drain field 41 shows the situation of change of 
the valence band within a charge discharge path (Ev). 
[0033] the 1st well as a light -receiving field --on left-hand 
side, a charge transfer path consists of fields 15 -- the 1st 
well under an impurity range 17 field 15a and 
low-concentration p mold field 15c the 2nd well under drain 
field 17a and channel field 17b -- the 2nd well under field 15b, 
the carrier pocket 25, and the source field 16 -- the 2nd well 
under field 15b, the carrier pocket 25, channel field 17b, and 
drain field 17a field 15b is arranged, moreover, the 1st well 
-- the 1st well under an impurity range 17 which constitutes 
a charge discharge path from a field 15 on right-hand side -- 
field 15a, n type layer 32a, and the overflow drain field 41 
are located in a line. In this case, the condition of impressing 
voltage also to no electrode and field is shown, moreover, the 
1st and 2nd wells -- the summit of the valence band (Ev) in Fields 
15a and 15b is made into reference level. 

[0034] Between the light -receiving field and the carrier pocket 



25 , the field of an energy level respectively lower than 
reference level is formed of n type layer 32a between 
low-concentration p mold field 15c and the light-receiving 
field, and the overflow drain field 41. The field where this 
energy level is low serves as an obstruction to an optical 
generating electron hole. Moreover, in the carrier pocket 25 
of high- concentration p mold, it is higher than reference level 
and the optical generating hole has become are easy to be 
collected. 

[0035] By adjusting the voltage applied to the field of gate 
19 and overflow drain gate 42 and others, the height of a 
potential barrier can be adjusted and migration of an optical 
generating electron hole to the carrier pocket 25 or the 
overflow drain field 41 can be controlled. Next, with reference 
to drawing 3 , the configuration of the whole MOS mold image 
sensors using the unit pixel of the above-mentioned structure 
is explained. Drawing 3 shows circuitry drawing of the MOS mold 
image sensors in the gestalt of operation of the 1st of this 
invention. 

[0036] As shown in drawing 3 , these MOS mold image sensors have 
taken the configuration of a two-dimensional array sensor, and 
the unit pixel 101 of the above-mentioned structure is arranged 
by the direction of a train, and the line writing direction in 
the shape of a matrix. Moreover, the drive scanning circuit 102 
of a vertical -scanning signal (VSCAN) and the drive scanning 
circuit 103 of drain voltage (VDD) are arranged across the pixel 
field at the right and left. 

[0037] the vertical-scanning signal supply lines (VSCAN supply 
line) 59a and 59b and every one . . . have come out from the drive 
scanning circuit 102 of a vertical- scanning signal for every 



line. It connects with the gate electrode 19 of MOS transistor 
112 in all the unit pixels 101 to which each vertical-scanning 
signal supply lines 59a and 59b and . . . are located in a line 
with a line writing direction, moreover, the drain voltage 
supply lines (VDD supply line) 61a and 61b and every one . . . 
have come out from the drive scanning circuit 103 of drain 
voltage (VDD) for every line. It connects with drain field 17a 
of MOS transistor 112 for lightwave signal detection in all the 
unit pixels 101 to which each drain voltage supply lines 61a 
and 61b and . . . are located in a line with a line writing 
direction. 

[0038] Moreover, the perpendicular output lines 60a and 60b and 
every one . . . have come out for every train, and it connects 
with the source field 16 of MOS transistor 112 in each 
perpendicular output lines 60a and 60b and all the unit pixels 
101 to which ... is located in a line in the direction of a train, 
respectively. Moreover, the source field 16 of MOS transistor 
112 is connected with the pressure-up scanning circuit 108 
through the pressure-up voltage supply lines 73a and 73b and . . . 
for every train, the inside of the carrier pocket 25, and the 
1st and 2nd wells -- the high voltage for discharging the charge 
which remains in field 15a and 15b is supplied. 
[0039] Furthermore, the source field 16 of MOS transistor 112 
is connected with the signal output circuit 105 through the 
perpendicular output lines 60a and 60b and . . . for every train, 
and the source field 16 is connected with the a pair of 1st and 
2nd Rhine memory which consists of a capacitor which is not in 
the signal output circuit 105 a drawing example. The 1st Rhine 
memory is made to memorize the 1st source potential when the 
optical generating charge is accumulated in the carrier pocket 



25, and the 2nd Rhine memory is made to memorize the 2nd source 
potential after discharging an optical generating charge from 
the carrier pocket 25. And the voltage of the difference of the 
1st and 2nd source potentials is output ted as a lightwave signal 
through the differential amplifier which is not illustrated. 
In addition, active loads, such as a constant current source, 
are not connected to the source field 16 with the gestalt of 
this operation. 

[0040] Every one horizontal scanning signal (HSCAN) supply 
lines 72a and 72b have come out from the horizontal scanning 
signal (HSCAN) input scanning circuit 104 for every train. Each 
horizontal scanning signal (HSCAN) supply lines 72a and 72b are 
connected with the signal output circuit 105. The horizontal 
scanning signal (HSCAN) input scanning circuit 104 supplies a 
horizontal scanning signal in the signal output circuit 105 
through each horizontal scanning signal (HSCAN) supply lines 
72a and 72b, and controls the timing which outputs a lightwave 
signal . 

[0041] Reading appearance of the video signal (Vout) which does 
not contain the noise component by residual charge which drove 
MOS transistor 112 of **** and each unit pixel 101, and is 
proportional to the amount of incidence of light with a 
vertical-scanning signal (VSCAN) and a horizontal scanning 
signal (HSCAN) is carried out from the signal output circuit 
105. Next, according to drawing 4 , drawing 5 , and drawing 6 , 
photodetection actuation of the solid state image sensor with 
which a single string continued is explained briefly. 
[0042] Drawing 4 shows the timing chart of each I/O signal for 
operating the MOS mold image sensors concerning this invention, 
moreover, the light -receiving diode [ in / in drawing 5 and 



drawing 6 / each actuation ] 111 and a well it is the mimetic 
diagram showing the situation of change of the energy level (Ev) 
of Fields 15a and 15b, the carrier pocket 25, the overflow drain 
field 41 and the energy band of those peripheries, especially 
the summit of a valence band. 

[0043] in this case - -as MOS transistor 112 for lightwave signal 
detection the 2nd well of p mold -- the n channel depletion 
type MOS transistor formed in field 15b is used. Photodetection 
actuation is performed by repeating a series of processes which 
consist of initialization period (**** period) -are recording 
period-read-out period -. Here, explanation is begun from an 
initialization period for convenience' sake. In addition, the 
overflow drain field 41 presupposes that it is grounded 
throughout a series of actuation. 

[0044] First, initialization actuation is performed, 
initialization actuation -- setting all pixels -- the inside 
of the carrier pocket 25, and the 1st and 2nd wells -- the charge 
which remains in field 15a and 15b is discharged, that is, it 
is shown in drawing 4 -- as all pixels -- the potential (Vpd) 
of drain field 17a (impurity range 17) - - about 5 V carrying 
out -- and the potential (Vg) of the gate electrode 19 -- about 
7 -- it is referred to as V. Moreover, let potential (Vofdg) 
of the overflow drain gate 42 be touch-down potential (zero 
potential). The potential of drain field 17a also reaches the 
source field 16 through a channel field. 

[0045] the voltage which channel field 17b maintained switch-on 
with the voltage impressed to the gate electrode 19, and was 
impressed to the source field 16 and drain field 17a while 
voltage took for the pn junction of drain field 17a, the source 
field 16, and an impurity range 17, and the pn junction by the 



side of a substrate 11 at this time -- the 2nd well -- field 
15b and the hole pocket 25 are started, the high electric field 
which the field of the upper part of a substrate 11 is 
depletion- ized, and are generated by this at this time the 
1st well of the light -receiving diode 111 section -- the 2nd 
well which contains the carrier pocket 25 while the residual 
electron hole in field 15a is directly discharged by the 
substrate 11 a residual electron hole is certainly discharged 
from field 15b. moreover --as shown in drawing 5 (b) , even if 
it lets the low overflow drain field 41 of potential pass -- 
the well of the light -receiving diode 111 section -- the 
residual electron hole in field 15a is discharged. 
[0046] Next, are recording actuation is performed. Also in this 
case, about all pixels, an optical generating electron hole is 
generated in a light -receiving field, and it is transmitted and 
stored up in the carrier pocket 25. About all pixels, voltage 
(Vpd) , for example, about 0.5 V, is impressed to drain field 
17a of MOS transistor 112 for lightwave signal detection, gate 
voltage which a channel field does not depletion-ize to the gate 
electrode 19 to drain potential (Vpd) and source potential (Vps) 
and by which an electron is accumulated in it with sufficient 
electron density (Vg) , about 2 [ for example, ] , about V are 
impressed. [ moreover, ] the voltage (Vps) 0.5 [ about ] as 
voltage (Vpd) with drain field 17a the electron of sufficient 
electron density for a channel field is accumulated by this, 
and the source field 16 is connected through drain field 17a 
and a channel field, and same with the source field 16 -- V is 
impressed. Furthermore, 3V (Vofdg) are impressed to the 
overflow drain gate 42. 

[0047] gate voltage in which a channel field does not 



depletion-ize but an electron is accumulated with sufficient 
electron density in an are recording period (Vg) , about 2 [ for 
example, 1, --by impressing about V, the electron hole 
generating center of the interface state density in the 
interface of the gate insulator layer 18 and a channel field 
is deactivated, and emission of the electron hole from interface 
state density, i.e., leakage current, is controlled. Thereby, 
the are recording to the carrier pocket 25 of electron holes 
other than an optical generating charge is controlled, and the 
so-called generating of a white crack can be prevented in an 
image screen. 

[0048] then, the light-receiving side of all pixels -- and light 
is irradiated [ coincidence ] at the light -receiving diode 111. 
If an electronic-electron hole pair (optical generating charge) 
is generated by optical exposure, as shown in drawing 5 (c) The 
potential barrier over the electron hole of p mold field 15c 
in the path (charge transfer path) from the light -receiving 
field to the carrier pocket 25, And since the potential barrier 
over the electron hole of n type layer 32a in the path (charge 
discharge path) from the light -receiving field to the overflow 
drain field 41 is expensive, an optical generating electron hole 
will be accumulated in the light -receiving diode 111 section. 
[0049] Next, as shown in drawing 4 and drawing 5 (d) , (e), and 
(f), the optical generating electron hole of the 
light -receiving diode 111 section is transmitted and 
accumulated in the carrier pocket 25 by the three-stage about 
all pixels, for this reason, it is first shown in drawing 5 (d) 
as -- all pixels the potential (Vpd) of drain field 17a 
of MOS transistor 112 for lightwave signal detection -- about 
0.5 -- having held the potential (Vofdg) of the overflow drain 



gate 42 to V 3V, respectively -- the potential (Vg) of the gate 
electrode 19 touch-down potential carrying out the well 
of a light sensing portion -- the well which has the carrier 
pocket 25 to field 15a the potential of field 15b is lowered 
[0050] then, the 2nd well which sets potential (Vpd) of drain 
field 17a to 3V, and has the carrier pocket 25, holding the 
potential (Vg, Vps, Vofdg) of the gate electrode 19, the source 
field 16, and the overflow drain gate 42 in the front condition 
the potential of field 15b the 1st well of a light -receiving 
field -- it lowers further relatively to field 15a. 
[0051] the 2nd well which finally sets potential (Vpd) of drain 
field 17a to 5V, holding the potential (Vg) of the gate electrode 
19 in the front condition, sets potential (Vofdg) of the 
overflow drain gate 42 to 5V, and has the carrier pocket 25 -- 
the potential of field 15b the 1st well of a light -receiving 
field -- it lowers further relatively to field 15a. 
[0052] Next, read-out actuation is performed. Read the 
threshold voltage of each pixel, i.e. , the lightwave signal by 
which photo electric conversion was carried out, per party, the 
storage in the signal output circuit 105 is made to memorize, 
and it is made to output to the water Hiraide line of force 71 
as a video signal succeedingly in this read-out period. First, 
about 2 V is outputted to output line 59a from the VSCAN drive 
scanning circuit 102 to the gate electrode 19 of a selection 
line about all the pixels of the 1st line. Touch-down potential 
is outputted to output line 59b to the gate electrode 19 of a 
non-choosing line. On the other hand, a selection line and a 
non-choosing line maintain VDD drive scanning-line 61a at about 
3 V (it becomes the drain potential of MOS transistor 112). 
Moreover, a selection line and a non-choosing line make the 



overflow drain gate 42 touch-down potential. 

[0053] At this time, the reversal field of low electric field 
is formed in a part of channel field of the carrier pocket 25 
upper part in the pixel of a selection line, and a high 
electric-field field is formed in the remaining portion of a 
channel field. The drain voltage-current property of MOS 
transistor 112 shows saturation characteristics. Thereby, the 
1st Rhine memory is charged and the threshold voltage (source 
potential VoutS) by which light modulation was carried out to 
the 1st Rhine memory is memorized in the place which charge 
completed. Moreover, as the continuous line of drawing 6 (g) 
shows, since the potential of the overflow drain gate 42 is low, 
the obstruction over an optical generating electron hole does 
not exist in a charge discharge path. For this reason, the 
optical generating electron hole generated by optical exposure 
in a light -receiving field is discharged by the substrate 11 
through the overflow drain field 41. 

[0054] On the other hand, in the pixel of a non-choosing line, 
as the dotted line of drawing 6 (g) shows , an energy level changes , 
and the potential of the carrier pocket 25 is lower. For this 
reason, the optical generating electron hole accumulated in the 
carrier pocket 2 5 is not revealed during read- out actuation of 
a selection line. Moreover, since the potential of the overflow 
drain gate 42 is low, the optical generating electron hole 
generated by optical exposure in a light -receiving field is 
discharged by the substrate 11 through the overflow drain field 
41. 

[0055] As mentioned above, the voltage (that is, noise voltage 
(VoutN) is called.) which originated in the charge by the 
optical generating electron hole besides the voltage only by 



the optical generating electron hole is also included in the 
read threshold voltage. In order to remove this noise voltage 
from a lightwave signal, actuation which reads only noise 
voltage (VoutN) is succeedingly performed about the selection 
line which performed read-out actuation. That is, about 7 V is 
output ted to output line 59a from the VSCAN drive scanning 
circuit 102 to the gate electrode 19 of a selection line. Output 
line 59b to the gate electrode 19 of a non-choosing line is held 
to touch-down potential. Moreover, a selection line and a 
non-choosing line maintain VDD drive scanning-line 61a at about 
5 V. Moreover, a selection line and a non-choosing line hold 
the overflow drain gate 42 with touch-down potential. By this, 
as the continuous line of drawing 6 (h) shows, an energy level 
changes, and in the pixel of a selection line, residual charge 
is discharged from the inside of a semiconductor like the 
initialization actuation shown by drawing 5 (b) . 
[00561 On the other hand, in the pixel of a non-choosing line, 
as the dotted line of drawing 6 (h) shows , an energy level changes , 
and the potential of the carrier pocket 25 is lower. For this 
reason, the optical generating electron hole accumulated in the 
carrier pocket 25 is not revealed during read- out actuation of 
a selection line. Moreover, since the potential of the overflow 
drain gate 42 is low, the optical generating electron hole 
generated by optical exposure in a light -receiving field is 
discharged by the substrate 11 through the overflow drain field 
41. 

[00 57] Subsequently, by the pixel of a selection line, like the 
time of drawing 6 (g) , as the continuous line of drawing 6 (i) 
shows, an energy level is changed, and MOS transistor 112 is 
operated. Thereby, the 2nd Rhine memory is charged and the 



threshold voltage (source potential VoutN) in the condition 
that the optical generating electron hole is not accumulated 
in the carrier pocket 25 is memorized by the 2nd Rhine memory 
in the place which charge completed. As the dotted line of 
drawing 6 (i) shows, an energy level is changed, and it is made 
for the optical generating electron hole accumulated in the 
carrier pocket 25 not to be revealed during read- out actuation 
of a selection line like the time of drawing 6 (g) in a 
non-choosing line on the other hand. 

[0058] Then, as the continuous line of drawing 6 (j) shows, an 
energy level is changed, and actuation which outputs the voltage 
of the difference of the source potentials VoutS and VoutN is 
performed. Thus, the video signal (Vout=VoutS-VoutN) 
proportional to an optical exposure can be taken out. Then, 
actuation of drawing 6 (g) thru/or drawing 6 ( j ) is repeated, 
and read-out actuation is performed for every party. In the 
meantime, in the non-choosing line which is not yet reading, 
a condition [ that an optical generating electron hole is 
accumulated in the carrier pocket 25 ] is held. 
[0059] Thus, one image can be projected on a screen by reading 
the lightwave signal by which photo electric conversion was 
carried out from the pixel of all lines. As mentioned above, 
in the drive method of the solid state camera which is the gestalt 
of implementation of the 1st of this invention, the 
initialization period, the are recording period, and the 
read- out period are repeated in this order. Especially, in an 
initialization period and an are recording period, about all 
pixels, perform initialization and are recording to the carrier 
pocket 25, and it sets in read-out actuation. In case a lightwave 
signal is read from the pixel of a selection line, while making 



it the optical generating charge which controlled the potential 
of a charge transfer path and the potential of a charge discharge 
path, and was accumulated in the carrier pocket 2 5 of a 
non-choosing line not revealed It can make it possible to 
discharge from the overflow drain field 41, without the optical 
generating charge which read and was generated in the 
light -receiving field working moving to the direction of the 
carrier pocket 25. 

[0060] By this, it is the whole light-receiving side surface, 
and the image by the lightwave signal can be incorporated to 
image sensors at coincidence, the lightwave signal can be 
changed into an electrical signal, and it can take out to the 
exterior of image sensors as a video signal. Furthermore, in 
a series of processes of are recording actuation-read-out 
actuation-initialization actuation (********) , since a charge 
generating field and a charge transfer field have an embedded 
structure, when an optical generating electron hole moves, the 
ideal photo-electric-conversion device which does not interact 
with the noise source in the semiconductor surface or a channel 
field can be realized. 

[0061] (Gestalt of the 2nd operation) Drawing 7 (a) is the cross 
section of the solid state image sensor which is the gestalt 
of the 2nd operation. Drawing 7 (b) is drawing showing the 
situation of change of the energy level (Ev) of the summit of 
the valence band which meets the II I -III line of drawing 7 (a) . 
a different place from drawing 2 (a) in drawing 7 (a) -- the 
1st well -- field 15a and the 2nd well -- without it prepares 
low-concentration p mold field between field 15b -- the 1st well 
-- the high impurity concentration of p mold of field 15a -- 
the 2nd well - - it is the point made higher than the high impurity 



concentration of p mold of field 15b* In addition, among drawing, 
since what is shown with the sign as drawing 2 (a) with other 
same signs shows the same thing as drawing 2 (a), it omits 
explanation. 

[0062] this shows drawing 7 (b) as the inside of a charge 
transfer path the 1st well -- field 15a and the 2nd well -- 
the potential barrier over an electron hole where potential 
becomes high can be formed in a boundary with field 15b so that 
an energy level may become low to the optical generating 
electron hole which goes to the carrier pocket 25 from a 
light -receiving field. Therefore, in are recording actuation 
of the optical generating electron hole shown in drawing 5 (c) , 
it is possible to prevent migration of an optical generating 
electron hole to the carrier pocket 25 and the overflow drain 
field 41, and to store up an optical generating electron hole 
in a light -receiving field. 

[0063] Initialization actuation, are recording actuation, and 
a series of actuation that consists of read-out actuation are 
repeatable like the gestalt of the 1st operation by this, it 
is the whole light -receiving side surface, and the image by the 
lightwave signal can be incorporated to image sensors at 
coincidence, the lightwave signal can be changed into an 
electrical signal, and it can take out to the exterior of image 
sensors as a video signal. 

(Gestalt of the 3rd operation) Drawing 8 is the plan showing 
the element layout in the unit pixel of the MOS mold image sensors 
which are the gestalten of the 3rd operation. Drawing 9 is a 
cross section which meets the IV- IV line of drawing 8 . 
[0064] In the gestalt of the 3rd operation, a different place 
from the gestalt of the 1st operation it is shown in drawing 



8 -- as the 1st well of the light -receiving diode 111 section, 
holding so that field 15a may be gathered and located in a line 
with a row and column and the 1st well of the light -receiving 
diode 111 section which adjoins in the direction of a train (or 
line writing direction) --it approaches in field 15a -- making 
-- preparing -- those 1st well -- it is the point that the 
overflow drain field 41 common to field 15a is formed, moreover, 
the mutual well which and overflow drain gate (OFDG) 4 2a adjoins 
in the upper part of the overflow drain field 41 -- it is the 
point established through gate insulator layer 18a so that pons 
delivery of the field 15a may be carried out, 
[0065] As shown in drawing 9 , the configuration of the lower 
part of overflow drain gate 42a is characterized by having 
combined the same configuration as the configuration which 
reaches the impurity range 17 of the light -receiving diode 111 
by two 2 -ways centering on the quadrangle -like overflow drain 
field 41 from the overflow drain field 41 which can set caudad 
the overflow drain gate 42 of drawing 2 (a). 

[0066] moreover, it is shown in drawing 8 -- as an unit pixel 
almost -- the shape of a rectangle -- having -- the 1st well 
of the light -receiving diode 111 section -- it is the same as 
the gestalt of the 1st operation that the direction of the list 
of the gate electrode 19 of field 15a and MOS transistor 112 
is suitable in the direction of slant to the direction of a train 
or a line writing direction, in order to fulfill the 
above-mentioned conditions on the other hand -- the 1st well 
of the light -receiving diode 111 section in an unit pixel -- 
the point which is reverse by the pixel by which the sense of 
the list of the gate electrode 19 of MOS transistor 112 adjoins 
field 15a differs from the gestalt of the 1st operation. 



[0067] In addition, among drawing, since what is shown with the 
sign as drawing 2 (a) with other same signs shows the same thing 
as drawing 2 (a), it omits explanation, the gestalt of 
implementation of the above 3rd -- setting -- the 1st well of 
the light -receiving diode 111 section the 1st well of the 
light -receiving diode 111 section which adjoins in the 
direction of a train (or line writing direction), holding so 
that field 15a may be gathered and located in a line with a row 
and column --it approaches in field 15a making -- preparing 
-- those 1st well -- the overflow drain field 41 common to field 
15a is formed. 

[0068] thereby -- the gestalt of the 1st operation -- differing 
-- especially -- the 1st well --it becomes unnecessary to form 
the band- like overflow drain field 41 which connects both field 
15a and which functions also as a diffusive separation field 
over spacing Since other configurations are the same as that 
of the gestalt of the 1st operation, also in the gestalt of the 
2nd operation, the same operation and effect as the gestalt of 
the 1st operation can be done so. 

[0069] (Gestalt of the 4th operation) Drawing 10 is the plan 
showing the element layout in the unit pixel of the MOS mold 
image sensors which are the gestalten of the 4th operation. 
Drawing 11 (a) is a cross section which meets the V-V line of 
drawing 10 . In the gestalt of the 4th operation which is drawing 
showing the signs of change of the energy level (Ev) of the summit 
of a valence band that drawing 11 (b) meets the VI -VI line of 
drawing 11 (a) the 1st well of the light -receiving diode 111 
section, holding so that field 15a may be gathered and located 
in a line with a row and column and the 1st well of the 
light -receiving diode 111 adjoining section --it approaches 



in field 15a making preparing those 1st well the 
point that the overflow drain field 41 common to field 15a is 
formed is the same as the gestalt of the 3rd operation. 
[0070] On the other hand, in the gestalt of the 4th operation, 
a different place from the gestalt of the 3rd operation is the 
point that the transfer gate (TG) 44 is established in the 
boundary portion of drain field 17a by the side of the 
light -receiving diode 111 which adjoins channel field 17b, and 
the impurity range 17 of the light -receiving diode 111 section 
through insulator layer 18b, as shown in drawing 11 (a) . in this 
case, the 1st and 2nd wells field 15a and 15b are arranged 
on both sides of n type layer 32a under the transfer gate 44 

having -- **** the transfer gate 44 -- the 1st well 
the 2nd well from the upper part of the edge field of field 15a 

it is prepared over the upper part of the edge field of field 
15b. the 1st and 2nd wells Fields 15a and 15b are connected 
by 17d (surface field) of low-concentration p mold fields formed 
in the surface of n type layer 32a under the transfer gate 44. 
[ 0071 ] The pixel to which a place which are other configurations 
in the gestalt of the 4th operation, and is different from the 
gestalt of the 3rd operation carries out the overflow drain 
field 41 in common is a point which are what are arranged in 
the direction of slant to the direction of a train, or a line 
writing direction, moreover, the 1st well it is the point 
that field 15a has the shape of an octagon. In addition, among 
drawing, since what is shown with the sign as drawing 2 (a) with 
other same signs shows the same thing as drawing 2 (a) , it omits 
explanation . 

[ 0072] moreover -- the above -- the 1st and 2nd wells although 
Fields 15a and 15b are connected by 17d of low-concentration 



p mold fields formed in the surface of n type layer 32a under 
the transfer gate 44, they are shown in drawing 12 as -- the 
1st well field 15a and the 2nd well field 15b may be formed 
so that n type layer 32a may be inserted, as mentioned above, 
the gestalt of implementation of the 4th of this invention 
setting the inside of a charge transfer path — the 1st well 
-- field 15a and the 2nd well --on the connection field with 
field 15b, the transfer gate 44 is formed through insulator 
layer 18b. 

[0073] Therefore, the voltage impressed to the transfer gate 
44 can adjust so that the potential of the connection field may 
serve as an obstruction over an optical generating charge. 
Thereby, the flow of the optical generating charge which goes 
to the carrier pocket 25 from a light -receiving field by the 
way which is necessity is controllable. Next, the drive method 
of the MOS mold image sensors a configuration of being shown 
in drawing 11 with reference to drawing 13 thru/or drawing 15 
is explained. It is applicable similarly about the MOS mold 
image sensors which have the configuration of the periphery of 
the transfer gate 44 shown in drawing 12 . 

[0074] Drawing 13 shows the timing chart of each I/O signal for 
operating the MOS mold image sensors shown in drawing 11 . 
moreover, the light -receiving diode [ in / in drawing 14 and 
drawing 15 / each actuation ] 111 and a well -- it is the mimetic 
diagram showing the situation of change of the energy level (Ev) 
of Fields 15a and 15b, the carrier pocket 25, the overflow drain 
field 41 and the energy band of those peripheries, especially 
the summit of a valence band. 

[0075] in this case - -as MOS transistor 112 for lightwave signal 
detection -- the 2nd well of p mold the n channel depletion 



type MOS transistor formed in field 15b is used. Next, according 
to drawing 13 , drawing 14 , and drawing 15 , photodetection 
actuation of the solid state image sensor with which a single 
string continued is explained briefly. Photodetection 
actuation is performed by repeating a series of processes which 
consist of initialization period (**** period) -are recording 
period-read-out period -. Here, explanation is begun from an 
initialization period for convenience' sake. In addition, the 
overflow drain field 41 presupposes that it is grounded 
throughout a series of actuation. 

[0076] First, initialization actuation is performed, pass 
actuation of drawing 14 (a) thru/or (d) in initialization 
actuation all pixels -- the inside of the carrier pocket 25, 
and the 1st and 2nd wells the charge which remains in field 
15a and 15b is discharged. As shown in drawing 14 (a), the 
residual charge in a light -receiving field is transmitted to 
the carrier pocket 25. that is, it is shown in drawing 13 
as -- the potential (Vpd) of drain field 17a (impurity range 
17) -- about 3 V -- carrying out -- and the potential (Vg) 
of the gate electrode 19 -- about 0 -- V -- carrying out -- the 
potential (Vtg) of the transfer gate (TG) 44 -- about 0 -- V 

carrying out the potential (Vofdg) of the overflow drain 
gate 42 -- about 3 -- it is referred to as V. 
[0077] Subsequently, as shown in drawing 14 (b) , the residual 
charge within a charge transfer path is transmitted to the 
carrier pocket 25. namely, having held the potential (Vpd) of 
drain field 17a (impurity range 17), the potential (Vg) of the 
gate electrode 19, and the potential (Vofdg) of the overflow 
drain gate 42 in the front condition, as shown in drawing 13 

the potential of the transfer gate (TG) 44 -- about 3 it 



is referred to as V. 

[0078] Then, as shown in drawing 14 (c), the potential (Vofdg) 
of the overflow drain field 41 is lowered, subsequently, it is 
shown in drawing 14 (d) -- as the inside of the carrier pocket 
25, and the 1st and 2nd wells the charge which remains in 
field 15a and 15b is discharged, that is, it is shown in drawing 
13 -- as -- all pixels the potential (Vpd) of drain field 
17a (impurity range 17) — about 6 V -- carrying out and 
the potential (Vg) of the gate electrode 19 about 8 -- it 
is referred to as V. moreover, the potential (Vtg) of the 
transfer gate (TG) 44 about 8 it is referred to as V. 
Furthermore, let potential (Vofdg) of the overflow drain gate 
42 be touch-down potential (zero potential). The potential 
(Vpd) of drain field 17a also reaches the source field 16 through 
a channel field. 

[0079] the voltage (Vg) impressed to the gate electrode 19 while 
voltage took for the pn junction of drain field 17a, the source 
field 16, and an impurity range 17, and the pn junction by the 
side of a substrate 11 at this time the 2nd well field 
15b and the 2nd well - - n type layer 32b under field 15b is started, 
the high electric field which the field of the upper part of 
a substrate 11 is depletion- ized, and are generated by this at 
this time -- the 1st well of the light -receiving diode 111 
section -- the 2nd well which contains the carrier pocket 2 5 
while the residual electron hole in field 15a is directly 
discharged by the substrate 11 -- a residual electron hole is 
certainly discharged from field 15b. moreover --as shown in 
drawing 14 (d), even if it lets the low overflow drain field 
41 of potential pass the 1st well of a light -receiving field 
the residual electron hole in field 15a is discharged. 



[0080] Next, are recording actuation is performed. As shown in 
drawing 14 ( e ) and ( f ) , drawing 15 ( a ) , and ( b ) , about all pixels , 
are recording actuation generates an optical generating 
electron hole in a light -receiving field, and transmits and 
stores it up in the carrier pocket 25. Voltage (Vpd) , for example, 
about 1 V, is impressed to drain field 17a of MOS transistor 
112 for lightwave signal detection, gate voltage which a channel 
field does not depletion- ize to the gate electrode 19 to drain 
potential (Vpd) and source potential (Vps) and by which an 
electron is accumulated in it with sufficient electron density 
(Vg) , about 2 [ for example, ], -- about V are impressed. 
[ moreover, ] the voltage (Vps) 1 [ about ] as voltage (Vpd) 
with drain field 17a the electron of sufficient electron density 
for a channel field is accumulated by this, and the source field 
16 is connected through drain field 17a and a channel field, 
and same with the source field 16 - - V is impressed. Furthermore, 
3V (Vofdg) are impressed to the overflow drain gate 42. 
[0081] then, the light -receiving side of all pixels and light 
is irradiated [ coincidence ] at the light -receiving diode 111. 
Since the potential barrier over the electron hole of n type 
layer 32a in the path (charge discharge path) from the 
light -receiving field to the overflow drain field 41 is 
expensive as shown in drawing 14 (e) when an electronic-electron 
hole pair (optical generating charge) is generated by optical 
exposure, an optical generating electron hole will be 
accumulated in the light -receiving diode 111 section. In 
addition, since the potential barrier over the electron hole 
of n type layer 32b in the path (charge transfer path) from the 
light -receiving field to the carrier pocket 25 is low somewhat, 
a part has some which begin to be transmitted to the carrier 



pocket 25. 

[0082] Next, as shown in drawing 14 (f) and drawing 15 (a), the 
optical generating electron hole of the light -receiving diode 
111 section is transmitted and accumulated in the carrier pocket 
25 about all pixels in two steps. As shown in drawing 13 , first 
the potential (Vtg) of the transfer gate 44 to touch-down 
potential about all pixels For this reason, the potential 
(Vofdg) of the overflow drain gate 42 has been held [ and ] to 
3V, respectively, the potential (Vpd) of drain field 17a of MOS 
transistor 112 for lightwave signal detection about 3, while 
raising to V the potential (Vg) of the gate electrode 19 
touch-down potential -- carrying out the 1st well of a 
light -receiving field -- the 2nd well which has the carrier 
pocket 25 to field 15a -- the potential of field 15b is lowered. 
The potential distribution whose generating charge of a 
light -receiving field is made to go to the carrier pocket 2 5 
through a charge transfer field from a light-receiving field 
is formed by this, and an optical generating electron hole is 
led to the direction of the carrier pocket 25. 
[0083] Then, holding the potential (Vpd) of drain field 17a, 
the potential (Vg) of the gate electrode 19, the potential (Vps) 
of the source field 16, and the potential (Vofdg) of the overflow 
drain gate 42 in the front condition, the potential (Vtg) of 
the transfer gate 44 is raised to 3V, and the electric field 
which make the optical generating electron hole in the middle 
of a charge transfer path go to the carrier pocket 25 are 
strengthened further. 

[0084] Finally, let potential (Vofdg) of the overflow drain gate 
42 be touch-down potential, holding the potential (Vpd) of drain 
field 17a, the potential (Vg) of the gate electrode 19, the 



potential (Vtg) of the transfer gate 44 , and the potential (Vps) 
of the source field 16 in the front condition, as shown in drawing 
13 . As shown in drawing 15 (b) , the optical generating charge 
which remains to a light -receiving field is discharged through 
the overflow drain field 41 at a substrate 11 side. 
[0085] subsequently, having held the potential (Vtg) of the 
transfer gate 44, the potential (Vps) of the source field 16, 
and the potential (Vofdg) of the overflow drain gate 42 in the 
front condition, as shown in drawing 13 after a charge transfer 

the potential (Vpd) of drain field 17a about 1 V 
carrying out the potential (Vg) of the gate electrode 19 -- 
about 2 -- it is referred to as V. Next, read-out actuation is 
performed. Read the threshold voltage of each pixel, i.e. , the 
lightwave signal by which photo electric conversion was carried 
out, per party, the storage in the signal output circuit 105 
is made to memorize, and it is made to output to the water Hiraide 
line of force 71 as a video signal succeedingly in this read-out 
period. 

[0086] First, as shown in drawing 13 , potential (Vpd) of drain 
field 17a is set to 3V about all pixels, holding the potential 
(Vtg) of the transfer gate 44, and the potential (Vofdg) of the 
overflow drain gate 42 in the front condition. Furthermore, 
about all the selected pixels of the 1st line (selection line) , 
while holding the potential (Vg) of the gate electrode 19 to 
about 2 V, let potential (Vg) of the gate electrode 19 of a 
non-choosing line be touch-down potential. 

[0087] At this time, the reversal field of low electric field 
is formed in a part of channel field of the carrier pocket 25 
upper part in the pixel of a selection line, and a high 
electric-field field is formed in the remaining portion of a 



channel field. The drain voltage -current property of MOS 
transistor 112 shows saturation characteristics. Thereby, the 
1st Rhine memory is charged and the threshold voltage (source 
potential VoutS) by which light modulation was carried out to 
the 1st Rhine memory is memorized in the place which charge 
completed. Moreover, as the continuous line of drawing 15 (d) 
shows, since the potential of the overflow drain gate 42 is low, 
the obstruction over an optical generating electron hole does 
not exist in a charge discharge path. For this reason, the 
optical generating electron hole generated by optical exposure 
in a light -receiving field is discharged by the substrate 11 
through the overflow drain field 41. 

[0088] On the other hand, in the pixel of a non-choosing line, 
as the dotted line of drawing 15 (d) shows, an energy level 
changes, and the potential of the carrier pocket 25 is lower. 
For this reason, the optical generating electron hole 
accumulated in the carrier pocket 25 is not revealed during 
read- out actuation of a selection line. Moreover, since the 
potential of the overflow drain gate 42 is low, the optical 
generating electron hole generated by optical exposure in a 
light -receiving field is discharged by the substrate 11 through 
the overflow drain field 41. 

[0089] Then, as the continuous line of drawing 15 (e) shows, 
an energy level is changed, and actuation which outputs source 
voltage (VoutS) is performed. Thus, the video signal 
(Vout=VoutS) proportional to an optical exposure can be taken 
out. Then, actuation of drawing 15 (d) thru/or drawing 15 (e) 
is repeated, and read-out actuation is performed for every party. 
In the meantime, in the non-choosing line which is not yet 
reading, a condition [ that an optical generating electron hole 



is accumulated in the carrier pocket 25 ] is held. 
[0090] Thus, one image can be projected on a screen by reading 
the lightwave signal by which photo electric conversion was 
carried out from the pixel of all lines. In addition, above, 
unlike the gestalt of the 1st operation, actuation excluding 
noise voltage (VoutN) from a lightwave signal (VoutS) is omitted, 
but when required, actuation which reads the source potential 
in the condition of having initialized with the actuation which 
initializes the carrier pocket 25, i.e., noise voltage, after 
the actuation which reads the lightwave signal by the optical 
generating electron hole shown in drawing 15 (d) is performed 
like the gestalt of the 1st operation. And actuation which 
outputs the voltage of the difference of the source potentials 
VoutS and VoutN at the time of the actuation which reads a 
lightwave signal from the Rhine memory shown in drawing 15 (e) 
is performed. Thus, the video signal ( Vout=VoutS-VoutN) 
proportional to an optical exposure can be taken out. 
[0091] As mentioned above, also in the gestalt of implementation 
of the above 4th, the initialization period, the are recording 
period, and the read- out period are repeated in this order like 
the gestalt of the 1st operation. Especially, in an 
initialization period and an are recording period, about all 
pixels, perform initialization and are recording to the carrier 
pocket 25, and it sets in read-out actuation. In case a lightwave 
signal is read from the pixel of a selection line, while making 
it the carrier which controlled the potential of a charge 
transfer path and the potential of a charge discharge path, and 
was accumulated in the carrier pocket 25 of a non-choosing line 
not revealed The optical generating charge which read and was 
generated in the light -receiving field working can make it 



possible to discharge to a substrate 11 through the overflow 
drain field 41, without moving to the direction of the carrier 
pocket 25. 

[0092] By this, it is the whole light -receiving side surface, 
and the image by the lightwave signal can be incorporated to 
image sensors at coincidence, the lightwave signal can be 
changed into an electrical signal, and it can take out to the 
exterior of image sensors as a video signal. Moreover, about 
other 4th configuration of the gestalt of operation, since it 
is the same as that of the gestalt of the 1st operation, also 
in the gestalt of the 4th operation, the same operation and 
effect as the gestalt of the 1st operation can be done so, 
[0093] (Gestalt of the 5th operation) Drawing 16 is the plan 
showing the element layout in the unit pixel of the MOS mold 
image sensors which are the gestalten of the 5th operation. In 
the gestalt of the 5th operation, it differs from the gestalt 
of the 4th operation, and the gestalt of the 4th operation of 
the point that the overflow drain field 41 is formed for every 
pixel although it is the same, in that transfer gate 44a and 
the overflow drain field 41 are formed. 

[0094] in addition, the inside of drawing and sign 42C the 
1st well the overflow drain gate prepared over the overflow 
drain field 41 top from on the edge field of field 15a it 
is 17C the 1st well under overflow drain gate 42c --it 
is low- concentration n mold field or low-concentration p mold 
field established in the surface of a field from the edge field 
of field 15a to the overflow drain field 41. 

[0095] As mentioned above, in the gestalt of the 5th operation, 
since it has the same configuration as the gestalt of the 4th 
operation except the point that the overflow drain field 41 is 



formed for every pixel, also in the gestalt of the 5th operation, 
the same operation and effect as the gestalt of the 4th operation 
can be done so. As mentioned above, although the gestalt of 
operation explained this invention to details . the range of this 
invention is not restricted to the example concretely shown in 
the gestalt of the above-mentioned implementation, and 
modification of the gestalt of the above-mentioned 
implementation of a range which does not deviate from the 
summary of this invention is included in the range of this 
invention. 

[0096] For example, although the Rhine memory which consists 
of an input capacitor is directly linked with the source field 
56 in a signal output circuit with the gestalt of the 
above-mentioned operation, a constant current source is 
connected to juxtaposition and it is good for the Rhine memory 
also as source follower connection. In this case, it is not 
necessary to prepare a swicthed capacitor circuit, moreover, 
the inside of n type layer 32a on the substrate 11 of p mold, 
and 32b -- the 1st and 2nd wells -- although Fields 15a and 15b 
are formed -- instead of [ of n type layers 32a and 32b ] -- 
the epitaxial layer of p mold - - n mold impurity - - introducing 
-- n type layer -- forming -- the inside of this n type layer 
-- the 1st and 2nd wells -- Fields 15a and 15b may be formed. 
[0097] Furthermore, although the substrate 11 of p mold is used, 
the substrate of n mold may be used instead. In this case, what 
is necessary is just to reverse all of each class explained with 
the gestalt of the above-mentioned implementation etc. , and the 
conductivity type of each field, in order to acquire the same 
effect as the gestalt of the above-mentioned implementation. 
In this case, the carrier which should be accumulated in the 



carrier pocket 25 is an electron among an electron and an 

electron hole. 

[0098] 

[Effect of the Invention] As mentioned above, in the solid state 
camera of this invention, it has the charge discharge path which 
discharges to a substrate the optical generating charge 
generated in the light -receiving field, and a means to control 
the potential barrier over the optical generating charge of a 
charge discharge path. Therefore, the flow of the optical 
generating charge which faces to a substrate from a 
light -receiving field by the way which is necessity is 
controllable . 

[0099] Moreover, it has a means to control the potential barrier 
over an optical generating charge also in the charge transfer 
path of transmitting the optical generating charge generated 
in the light -receiving field to the are recording field of the 
MOS transistor for lightwave signal detection. Thereby, the 
flow of the optical generating charge which goes to an are 
recording field from a light -receiving field by the way which 
is necessity is controllable. In the drive method of the solid 
state camera this invention, initialization actuation, are 
recording actuation, and read-out actuation are repeated in 
this order. Especially, in initialization actuation and are 
recording actuation, about all pixels, perform initialization 
and are recording to an are recording field, and it sets in 
read-out actuation. In case a lightwave signal is read from the 
pixel of a selection line, while making it the carrier which 
controlled the potential of a charge transfer path and the 
potential of a charge discharge path, and was accumulated in 
the are recording field of a non-choosing line not revealed It 



can make it possible to discharge to a substrate, without moving 
the optical generating charge which read and was generated in 
the light -receiving field working to the direction of an are 
recording field. 

[0100] By this, it is the whole light -receiving side surface, 
and the image by the lightwave signal can be incorporated to 
a solid state camera at coincidence, the lightwave signal can 
be changed into an electrical signal, and it can take out to 
the exterior of a solid state camera as a video signal. 



